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FRIDAY. NOVEMBER 27. 1857. 



NOTICE TO MEMBERS. 

The Council hereby conveno a Special Gene- 
ral Meeting of the Members of this Society, to be. 
held on Tuesday, the 1st of December, at 7 o'clock, 
p.m., for the following purposes : — 

1. To revoke the five existing Bye-laws which 
relate to the Board of Examiners, and to make 
and adopt other Bye-laws in the place thereof. 

2. To consider the amended and extended 
sclieme of Examinations -which the Council pro- 
pose to carry out in concert with the Institutions 
in union, 

3. In compliance with a requisition received 
from certain members, " to take into considera- 
tion and decide on the propriety of continuing to 
hold Local Examinations of the Members of Me- 
chanics' Institutions and similar societies, and to 
award certificates of merit accordingly." 

4. And, generally, to pass such resolutions as 
may express the sense of the meeting in relation 
to all or any of the before -mentioned subjects. 

By order of the Council, 
P. LE NEVE FOSTER, Secretary. 
Society's House, Adelphi, London, Nov. 23, ISW. 



EXAMINATIONS FOR 185S.* 



NOTICE TO THE INSTITUTES. 

1. In 1856 the Society's Examinations were 
held in London alone. In 1857 they were held 
in London and Huddersfield. 

2. In 1858, and thenceforward, it is proposed 
to hold them simultaneously at all places, through- 
out the whole [extent of the Union, where suit- 
able arrangements can be made by the authorities 
of the Institutes. 

3. The Society of Arts cannot satisfactorily hold 
oral examinations, simultaneously, in many places. 
The Society's Examinations, therefore, will in 
future be wholly by papers. 

4. The Council invite the Institutions in union 
to assume in future a larger share of authority 
and responsibility in the management of the Ex- 
aminations. 

5. Bearing in mind that the Union of Institu- 
tions was formed for the purpose, not of super- 
seding, but of promoting and supplementing, the 
action and self-government of those bodies, the 
Council propose the following scheme of 

Previous 1 r, ... v ^u f Local Authorities. 
Final \ E^am.nations by tiie | ^^^^^^ ^^ j^^^^ 



* The Programme with the subjects of Examination 
BMy now be had of Messrs. Bell and Dalby, 186, Fleet- 
street, publishers to the Society of Arts. 



Previous Examination by Local Boaeds. 

6. The Institutes in different parta of the 
Union are invited to appoint Local Boards, who 
will conduct the previous Examinations of their 
own Candidates, and also supervise the working 
of the papers which the Society's Board will set 
for the Society's Final Examinations. 

7. No Candidate can be admitted to the Pinal 
Examinations without a Certificate from his Local 
Board, that he has satisfactorily "passed" its 
previous Examination (a) in the elementary sub- 
jects specified in par. 10, 11, 12, 13, and (6) in 
the special subjects in which he wishes to be ex- 
amined by the Society's Board. 

8. The previous Examinations must be held 
twelve weeks before Whitsuntide. 

9. Unreserved communications between the 
Society and the Local Boards will be requisite to 
secure to the " passes " of the various Local 
Boards throughout the Union such an uniformity 
of value as may be attainable ; and it is hoped 
that their standard may be raised, carefully and 
gradually, from year to year, in order that the 
scope and authority of those bodies may be con- 
stantly on the increase. 

10. The previous Examinations of the Local 
Boards will test the handwriting and spelling of 
the Candidates, their knowledge of English 
grammar, composition, and the common rules of 
arithmetic, as well as their knowledge of those 
special subjects in which they seek to be examined 
by the Society's Board of Examiners. 

11. Handwriting. — A bold even round-hand, 
without loops, longtails, or flourishes, should be 
preferred. 

12. Englisii Grammar and Composition. — 
An extract from some standard English author 
may be set, into which errors of spelling, gram- 
mar, and punctuation are introduced. Some 
faulty grammatical constructions in common use, 
and vulgarisms, may be submitted for correction. 

13. Arithmetic. — A knowledge of the ele- 
mentary llnles, including the Rule of Three, 
should be required. 

Final Examination by the Society's Board 
OF Examiners. 

14. The names of the "passed" candidates, 
and the subjects in which the Society is to exa- 
mine them, must be made known to the Council 
eight weeks before Whitsuntide.* 

15. The Society's Examiners will then set the 
papers for the final Examination ; and these will 
be iorwarded to Local Boards. The Local 
Boards will see, and certify to the Council, that 
the papers are fairly worked, by each Candidate, 
without copying from any other, and without 



» The required number of forms for this purpose will 
be forwarded to the Local Board on application to the 
Secretary of the Society of Arts. 
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books or other assistance ; and will return tke 
worked papers to the Council. 

16. No person who shall not have been, for six 
months previously, a member of an Institution 
in union with this Society ; no person under 
sixteen years of age ; no graduate or under- 
graduate of any university of the United King- 
dom ; no student of any of the learned profes- 
sions; no certificated schoolmaster or pupil- 
teacher ; and no person who has not satisfaetorily 
"passed" the previous Examination of the Local 
Board, is eligible for examination by the Society's 
Examiners. 

17. No Candidate will be examined in more 
than three subjects. 

18. The Examinations will be conducted by 
printed papers. Every paper will, in general, be 
divided into two sections ; an easier, and a more 
difficult one. Satisfactory answering in the 
former will entitle a Candidate to a Certificate of 
Competency. The Examiners will award Cer- 
tificates of three grades, but Certificates of the 
first grade will be awarded only to a high degree 
of excellence. 

19. The Pinal Examinations of the Society of 
Arts will be held on Whit Monday, the 24;th of 
May, 1858, and on such successive days as may 
be requisite, simultaneously at such places, 
throughout the Union, as can make satisfactory 
arrangements for the previous Examinations of 
the Local Boards, and for the supervision of the 
working of the papeW in the final Examinations 
of the Society's Board. 

20. Judgment will then be passed by the 
Society's Board of Examiners, and the Awards, 
Prizes, and Certificates will be communicated to 
the parties concerned. 

21. The Prizes and first-class Certificates will 
be awarded at some local centre of .importance. 
The Council will afford some aid to the travel- 
ling expenses of the candidates who may desire 
to come up and receive their Certificates, 

Associates in Arts of Oxford and 
Cambridge. 

22. The Council have read with the greatest 
satisfaction the Statute, recently published by the 
University of Oxford, for examining and grant- 
ing the title of " Associate in Arts of Oxford" 
to young persons not of the University. Cam- 
bridge is happily following this excellent ex- 
ample. 

•The Examinations are to be annual, indepen- 
dent of any denominational test, and open to all 
youths under 18 years of age. 

"With the view of assisting to bring the pro- 
posed titles of " Associate in Arts of Oxford," 
and " Associate in Arts of Cambridge," within 
the reach of the members of Institutes in union 
with this Society, the Council will grant to each 
youth, not less than 16 or more than 18 years of 
age, who shall obtain,, in 1858, three of the So- 



ciety's Certificates of the fii'st class in the subjects 
contained in the Oxford and Cambridge pro- 
grammes, the sum of £6 towards his expenses, if 
he attends at the University and undergoes the 
Examination there. 

By order of the Council of the Society of Arts. 

P. LE NEVE POSTER, Secretary. 
Nov. 23, 1857. 



SECOND ORDINARY MEETING. 
Wednesday, Nov. 25, 1857. 

The Second Ordinary Meeting' of the One 
Hundred and Fourth Session, was held on Wed- 
nesday, the 25th inst.. Dr. Lyon Playfair, C.B., 
P.R.S., in the chair. 

The following Candidates were balloted for 
and duly elected members of the Society : — 

Barley, Benjamin I White, William Foster, 

Haywood, Fred. Michael | F.R.G.S., F.G.S., &c. 

The Paper read was : — 

ON THE COMPOSITION ANDEELATIVE VALUE 
OF THE FOOD GRAINS OF INDIA. 

By J. Forbes Watson, A.M., M.D., Bombat Aesiy. 

Before proceeding to consider the composition and 
relative value of the more important of the food grains 
of India, a few preliminary remarks will be necessary ; 
and, first, I have to state that the researches on which 
the following observations are chiefly founded, have been 
conducted under orders received from the Court of 
Directors of the East India Company, with the object of 
illustrating the nutritive valno of the principal division 
of the food resources of our Indian Empire. 

The details, chiefly chemical, connected with this in- 
vestigation will be fully discussed elsewhere, and, tliere- 
fore, in the meantime, I confine myself to those points 
which, from their dietetic and commercial relations, 
seem of chief interest. 

View^ed with reference to sound social and political 
conditions, the qnalitj' and amount of the vegetable food 
substances which a given country furnishes, or can fur- 
nish, is pre-eminently of vital importance, and to no 
country more so than to India, in which the vast bulk 
of the means of subsistence of 176,000,000 of inhabi- 
tants is directly gathered from the soil. Every country 
has ita vegetable products, differing much in value and 
nutritive quality ; and to improve the state of agriculture, 
to increase the productive powers of the soil, and to bring 
the food grains of the rich within reach of the poor man's 
purse, is, in other t«rms, to increase human happiness, 
to advance civilization, and to plant deep the roots of a 
sound national wealth. As Dr. Boyle has forcibly 
pointed out, the slightest enlargement in the size of a 
grain, or the least increase in the productiveness of an ear 
of corn, when extended into the agiiculture of a country, 
will infinitely increase its resources and revenues. The 
advaitcemeui of agriculture is, for every reason, then, the 
interest of the state, and in addition to the welfare of 
its people, and the condition of its finances, the question 
has other deep connections. England haff had her bread 
riotfl, and France is not the only empire in tiie world's 
history whose political existence of the heur hag hung 
upon her heads of corn. 

So far, then, with reference to the importance of agri- 
culture to thei state, and to the direct relations of the 
cultivator to the soil. 
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Experience has, to a certain extent, taught man the 
relative nutritive power of the food products around him. 
Market value, indeed, usually stamps this. Still the re- 
searches into this subject during the last 10 or 15 years, 
which have shed a broad light on many points formerly ob- 
scure, can be brought to bear in the most important way on 
many questions which affect tlie interests of the people and 
of Government. Tlie productions of India are as numerous 
as its surface is diversified and its climate various, and a 
'glance at these tables will sliow that its food grains in point 
of number alone ocoupj' no unimportant position. These, 
with a few exceptions, are cultivated (in, however, very 
varied quantities) throughoutthewholeof India, and form 
tlie staple food of the mass of the population. In the plains 
of Upper India, to the west, in Guzerat and Scinde, wlieat 
is extensively cultivated, and in tlie north, along witli 
barley, constitutes the common food of tlie people, 
whereas in the south, wheat for the most part is a luxury 
which the poor man cannot reach. Thus, also, rice at 
tlie deltas, and by the sides of large rivers, is the chief 
food of the million, but pass inland some distance, and 
it in its turn has become available only to the rich. 

Here the poor man sighs for the " Chowl" (rice) of the 
river level, and looks with less favour on his staple millet, 
which experience in some places has, however, shown, 
and science in these tables demonstrates, to be in some re- 
spects superior to rice ; and tlius in given cases chemistry 
may confirm experience, and settle certain conclusions on 
a firmer basis. 

A mixed diet has been declared essential for man, and 
this, the grain-fed inhabitant of the East, carries into 
practice in a sense as strict as when we add flesh to bread 
and vegetables. The food grains of India present the 
usual grand divisions into cereals and pulse.s, and under 
these heads are arranged the various classes of grains used 
as food for man and beast. First, then, on the list of 
cereals stands wheat, which, par excellence, may be con- 
sidered the grain in which almost the requisite balance 
■exists between the nitrogenous or flesh-forming con- 
stituents, and the non-nitrogenous or heat-yielding and 
fat-forming elements, and, indeed, wheat-flour may be 
taken as the standard by which to compare the relations 
between the nutritive components of other grains. Bread 
will, under ordinary conditions, support the system for a 
longer period than any other compound, and it is possi- 
ble that, were man less a "cooking animal," it would 
do so under conditions demanding more than ordi- 
nary muscular exercise. Bread and water does, how- 
ever, present but little variety to tlie palate, and it 
is well known that with, as far as we at present 
know, the plastic and carbonaceous elements in proper 
proportion, the human system demands change, and that 
sameness alone will in time produce that somewhat enig- 
matical disease, scurvy. The relations between the nitro- 
genous and non-nitrogenous constituentsof our Indian and 
English wheats, as seen in the Table No. 3, is as 8'6 of 
the latter to one of the former, and, allowing a proportion 
for the extra quanitity of nitrogen which the bran of the 
whole meal contains, about 6-6 may be taken as the re- 
lation which exists between these important constituents 
in wheat flour ; that is to say, that a compound consisting 
of from SIX to six and a-half pounds of non-nitrogenous 
to one of nitrogenous matter, contains these in the pro- 
portions required by the human body under ordinary 
conditions. Suppose, tlien, that six non-nitrogenous 
to one nitrogenous represent the proportions in which 
tlie system demands these elements to exist, and we have 
at once a standard by whicli to measure the nutritive 
value of other grains, and a reference to the table will 
show that almost all the others on the list either fall 
considerably short of, or go beyond, the point thus fixed. 
Take rice, for instance, and let us illustrate this as well 
as some other points of interest. In riee it will be 
observed that the proportion of carbonaceous matter, 
such as fat and starch, to albuminous comjiound, is, in 
some cases, twice as much as it is in wheat, and that on 



the average it amounts to ten and a-half of the former 
to one of the latter, instead of six, which we have assumed 
to be about the proper amount. The native of India 
would consequently have to eat twice as much of rice 
as he would of flour in order to obtain the requisite 
amount of nourishment, and to supply the never- 
ceasing wear that is constantly going on in the 
human body. 

The popular notion is that rice forms the entire 
bulk of the diet of almost all the inhabitants of the 
East, and those, even on the spot, who, with vision un- 
opposed by superfluous clothing, have seen a thin lanky 
Oooly sit down to his evening meal, and have watched 
the gradual development that has attended his operations, 
might feel disposed to coincide in this, but, nevertheless, 
it is not a fact that the native of India lives on rice. 
Eice, when he can afford it, certainly does form the bulk 
of his food, but, as a rule, viewing the population as a 
whole, it is the food of the rich. The stomach of the 
poor ryot, large as it is, could not with impunity take 
in and digest the quantity of rice whicli would be re- 
quired to supply the sanguigenous or blood-forming wants 
of his system, and accordingly nature's promptings have 
led him to add one or other of the numerous pulses shown 
in Table 2, in quantity sufficient to supply to the starchy 
rice the requisite amount of nitrogen, containing, as many 
of them do, nearly twice as much of that essenticil ele- 
ment as wheat. 

There are, of course, other articles of diet, non- vegetal, 
which, according to caste, that incubus of India, various 
classes are permitted to employ, such as eggs, fish, and 
flesh of certain animals, &c. , which must be considered in 
order to afford a comprehensive view of dietetics in India ; 
but for the present I must confine my observations strictly 
to the relative nutritive value of these grains, two or 
more of which conjoined constitute the entire bulk of the 
solid food eaten by the Brahminical or strict vegetable- 
eating class. 

We see, then, from the fact just mentioned, that ex- 
perience has taught the native of India to combine these 
grains, so as to secure a true mixed food in the nutritive 
sense of the word. As a rule, to his rice he adds from 
one-fourth to a fifth of some leguminous seed, his 
favourite one being the Cajanus indicus, of which some 
analyses stand out in Table :2. 

These pulses accordingly occupy a most important posi- 
tion in the food catalogue of the country ; they are, in 
fact, to the Brahmin what beef and other fleshes are to 
us, and their importance now and then receives a sad il- 
lustration when _their failure as a crop obliges the ryot 
to have recourse entirely to rice or some of the less nu- 
tritious milletfl. 

On the existence, then, of these puLses, or on a supply 
of animal food, depends, with few exceptions — of which 
wheat, barley, and oats constitute the chief and almost 
only ones — the relation which ought to exist between the 
blood and flesh-forming and heat or fat-yielding .ele- 
ments in a given diet. 

A detailed statement of the special results which these 
tables indicate will be presently given, but before pro- 
ceeding to do so, a few other remarks on nutritive value 
will not be out of place, and in making these I may, per- 
haps, be excused if 1 repeat one or two things already 
cursorily touched upon. 

At the head, then, of the list of cereals stands wheat, 
which, as already mentioned, is held, in itself, to contain, 
in proper proportion, all the elements necessary for the 
support of animal life, which in the form of bread or 
cooked flour, at the same time, probably, also affords 
the bulk which is requisite to the constitution of a suit- 
able diet, and, for this reason, it can be taken for a longer 
period than fat flesh, wdiich, in a concentrated form, also 
contains the essential elements in proper proportion. 

Experiments, then, with bread have shown that, under 
ordinary conditions. It will support the system for a 
period so long that it may be fairly argued that, when it 
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FOOD GRAINS OF INDIA. 

Table I.— CEKBALS. 
COMPOSITION PER 100 lbs. IN NATURAL OK FRESH STATE. 



DESCRIPTION. 


COMPOSITION. 




NAMES. 


Dale 


ORGANIC. 


a o 


MINERAL. 










i 






s 






h 








.Mid Piaco of Growth, 




2g 




. 










S 


REMARKS. 


Common. 


Botanical. 


or 
Market whence 




2 = 


i 


1 


'3 




m 




2 
S 








obtained. 


i. 

"3 


II 
.15 O 




1 

C3 


-1 


11 




g 

!• 












J^. 


(5 


, fa 


» 


t-> 


p. 




m 


H 





WHEAT. 



Wheat, Gchoow Kunak.. 



Ttiticum vulgai'e,&c. 



Red Tal'iety 



Broach Zilla, 1854 .... 
Bombay Bazaar, 1856., 

Guzerat, lfc57 

Bombay, 1^57 

Guzerat, 1855-6 

Bombay Bazaar, 1857., 

'Ma<li-.a6, ] 866 , 

Calcutta, lt56 



Mean., 



15-62 
1316 
1305 
12-84 
13-23 
14-80 
12-72 
11-34 



13-34 



1-16 
l-O.'i 
1-36 
1-17 
1-29 
1-14 
103 
1-01 



1-16 



6S-74i 
71-73 
70-14 
70-9«| 
73-28 
68-64 
73-77 
73-97 

71-41 



69-00 
72-78 
71-50 
72-16 
74-67 
69-78 
74-80 
74-98 



72-66 



4-47 
6-63 
6-47 
6-62 
6-63 
4-71 
5-79 
6-6' 



-365 

•371 
•373 
•337 



•058 
•167 
•01)4 
•067 



1^98 

I 

1-64 

1-59 

I 

i-10 

1-6!- 

1-91) 



26 



1-68 



Employed almost 
solely aa food for 
man, and asa rale 
eaten by only the 
richer classes. 



BARLEY (without Husk). 



Barley, Gow jllordcumhexastichon 



Bombay Bazaar, 1857.., 
Nepaul, 18S0 



12-5(1 14-19 2 68 
12-90 11-66 1-24 



12-73 12-88 1-91 70 66 



68-81 
7230 



71-39] 
73-54J 



6-03 
6-36 



72-47) 6-20| -441 



•441 



•0T9I adlEat^byi 







BARLEY (with Husk). 






111 „ 


.. 1 „ ., 


1 Bombay Bazaar, 1866 1 — 1 — 1 — 1 — 1 — 1 


— 1 


1 — 1 — 1 For Beasts. 


OATS. 


12) i^ats, mixed sample... 


.. t Avenaaativa .... 


1 Jata and Moonghyr... | 13 52| 10"20| 3-62| 6«-72| 72-34| 


7-09| — 


1 — 1 3-94 1 Introducedforhorses. 







MAIZE OR INDIAN CORN. 


I 












13 Maize, Mukka 


Zcamays 


Bombay Baza,ar, 1856... 

Do. do. 1867... 


13-64 
12-26 

12-90 


9-89 
8-32 

9-10 


1-63 
1-65 

1-61, 


7307 
76-40 

74-74 


74-70 
77-95 


7-56 
9-37 


- 


- 


1-87 
1-47 


1 Eaten chiefly by 
1 man. 






Moan 




76-33 


S-40 






1.67 





MILLETS (Husk Removed). 



16 Millet, TipBce Gooruroo 

16 

17 



Bengal 11-78 8^C0 4^1671^IS 



Mean.. 



9-11 



In state used by num. 



DITTO (WITH Husk). 



ISBajra 

19| , 

20|Great Millet, Joar Jow- 

aree 

21 'Great Millet, white Tarloty 
22,Wurce— Khang .... 

23:Bajra 1 

24 Tipsee, Gooruroo Panicum spicata .... 

25;Natchncc, Nagleo (Eleusine coi-acana 



Peuicillaiia spicata., 



Sorghum Tulgare . 

Panicum millare .. 
Periicillaria sjiicata . 



Bombay, 18S6 .... 
BoIIary, Madras . 



Bombay Bazaar, 1856., 

Patnn, Bengal 

i^elliii-y, Madras 

Narcspore, 1866 

Bengal 

Bombar, 1856 



Mean.. 



9-82 10-73 
12-40' 10-08 



1200 
12-70 
11-80 
11-80 
1280 
11-16 



904 

9-20 

10-41 

10-13 

7 
6-68 



3-03 

2-20 

2-16 
1-91 
202 
4-62 
4-6-.r 
-52 



11-81 9-23 2-62 73-90 



74-46 
73-4: 

74-58 
74-49 
71-77 
71-36 
71-90 
80-00 



77-49 
75-62 

76-73 
70-41 
73 79 
75-9V 
76-4-.: 
80-5; 



76-6: 



7-60 

7-96 
8-30 
7-(i» 
7-48 
9-86 
14-17 



8-70 



-393 
•328 
•260 
•298 



•040 
•045 
■056 
-042 
•033 



1-96 
1-90 

1-6: 
1-70 
4-00 
2-10 
2-60 
2-6J 

2-34 



[bread. 
Ground whole for 



Used mostly in famine 
[seasons. 



RICES. 



Rice, 
Rice, 



Chanwul, Bansmutti 

British-cleaned 

,, ...... 

Pulut" 

,, 

Bansmutti 

BestPuja 

», • 

Red variety 



Oryza satira. 



12^80 
12-16 
13-14 
13-60 
l'2-!(0 
13-10 
11-60 
12-10 
12-8(1 
13-24 
13-00 



8-44 

S07 

7-76 

7-49 

7 

7-18 

7-14 

6'9« 

7-87 

6-48 

7-43 



•124 
•16.^ 
•133 



•041 
•037 
•029 



Bareilly, Bengal, 1864 . 
Carolina (Loud. 1857) . 

JaTa^Lond. 1867) 

Pegu, 1864 

Malacca, 1850 

Broach, Bombay, 1854 . 
Bombiiy Bazaar, 1856.., 
Bombay Baza.ir, 1 850.., 
Patna(Loiid. M.-\r.l857; 
Arriican (Lond. 1857) 
Bombay Bazaar, 1857 .. 

Mean 12-76 7-45i -59 73^66 79 16 10-66| -134 •»33l ^62 



78^33 



9^27 
9-80 
10-15 
10-4 
10-98 
11-02 
11-12 
H-S6 
10-01 
12-31 
10-64 



•36 
•00 
•70 
•60 
•66 
•48 
•65 
•48 
1^24 



Considcreda delicacy. 
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TABLE I. (Continued.) 
STARCHES. 



Arrowroot 

Sago 

Arrovroot 

Carcuma Starch, "Tikor' 
Arrowroot , 

Plantain Meal 

tfago meal from pith oi 
Bago palm 



Maranta arundinacca 

Sagas rumphii 

Maninta arundinacca 
Curcuma leucorrbiza 
Maranta arundinacca 



Rutnagerrj, Bomhajr... 
Sumatra, 18S0 ... 
Rutnagerrj,Bomb. 1850 

Rohilchund 

Cannanore, 1853. 



15-18 
14-40 
17-8(J 
16-30 
16-OC 



•58 

1-2-2 

•9 

•65 



75-90 

84-26 
79-bV 
80-81 



101-89 
161-50 
15500 
170-27 
82-61 8 )'16l 218-84 



76-68 

84-84 
81-09 
81 72 



Mean 15-94 53 Oal| 73-67 81-47 16D^68(0^109 0^006 0-7> 



•041 
•161 
•126 



— i 114 
•003 [ -20 
•007 '68 
•007 1^50 

•46 



MISCELLAXEOUS TRODUCTS. 



Musa paradisiaca [Madrag . 

Phoenix farinifora ...| 



1^17,7S^26 79-43 



I, ground. 
Fruit dried and 



TAi!r.s IL— rULSES. 
COMPOSITION PEK 100 lbs. IX NATURAL OK FRESH STATE. 



DESCRil'TIOK. 




COMPOSITION. 






NAMES. 


Date 


ORGANIC. 1 




MINERAL. 






























and riacc of Growtli, 




It 
■3 E 








S 


C 








REMARKS, 






or 




« = 


c 




'a 








S 




Common. 


Botanical. 


Marltct whcnco 
obtained. 




- 

^3 


A 




u 


.2 

ii 


1 




It 




































*o 


.tiO 




f. 


s« 




^ 


3 


C^" 










'■■ 


S!4 


w 


rfi 


H 


^ 




H 





PEAS, PISUM SATIVUJI (without Husk). 



[tur.| 
Peas,Wattanah, Gol mut- Pisura sativum .. 
Pea», Wattanali „ „ 



• i Benares, 1?50 ... 
.iBombay, 1856-7 

Mean 



11-2 
12-3U 



23-20 

27-72 



11-79 27-96 



1-12156-82 57-94 
1-82165-78 57-611 



l-47;56-30l57-77 



2-05 
2-08 



2-68 
2-38 



DITTO (with Husk). 



[saree 
Indian Vetch, Soora Ive 
P»a8'(No. 45, with liusk). 
Do. (No. 44, with husk). 
Do. whlto Tarioiy ..... ... 



L.athyrus sativus 

Pismn siitivum 



Calcutta vicinity, 1850.. 

Hombay do. 1856-7 

Bcnitres do. 1860. 

i»o. do. do.... 

Mean 



10-10 
1201 
12-70 
12-6U 



11-86 



31-88 


•88 


54-04 


55-6. 


1-74 


•466 


•045 


3-20 


25-01 


1-73 


08-67 


60-4C 


201 


— 


— 


2-66 


25-59, 


1-21 


6S-0U 


59 21 


2 31 


•323 


•058 


264 


21 97i 


1-12 
1-24 


62-01 
58-33 


63-13 


2-87 


•269 


•062 


2-30 


'26- Hi 


59-56 


2-33 


•35-2 


-0,'i5 


2-04 



FiVVOUKITE I'KA, CAJANUS INDICUS, (without Husk) (callkd " Dholl"). 



so Toor, Urhur,(ToorDliolI) Caj anus indicus 
SI .. ,. „ 

«2 .. >, 

63 „ 

64 ,. 



Jafi"ral..ad, Itombay,l.'-5 
Bombay Bazaar, i£56.. 



P.alamcottwh .. 
Broach, 1855 



Mean.... 



10-08 22-99: 1-21 

9-Sli| -23-79! l-5l! 

9-l.'il-2-2-.30i 3-7« 

11-80:21-75^ 1-44 

12-30(20-09 1-80 

I0-i;;ii22-18 1-95 



62-66: 63-s; 


278 


_ 


_ 


306 


61-60; 63-11 


205 





. — 


3-3C 


61-80 Mi5-.'i4 


2-94 








301 


«l-7ll 63-15 


2 90 





— 


3-311 


7515: 77-01 


3-8:l 


•292 


•082! 2-9UJ 


CS-96J 70-91 


3-03 


•292 


•082 


311! 



Rubbed with a little ' 
oil — a commoiv 

practice. 



DITTO (with Husk). 



Toor,Ui-hm-( whole) :C!ijanus indicus Calcutta B.-i/.a:ii-, It60...ll2-S0 

„ (No.60,«-ithhu6kon) „ „ |.I.affl-cbad,liomb:iy,186.-ll 9-74 

„ (N0.43, „ )| , iPalamcottah .ju-si 



Mean 



112-4 



23-87 
20-97 
19-37 


1-04 
1-04 

1-60 


58-39 
65-73 
63-73 

62-62 


69-93 
66-7- 
65-3: 

64-0 


2-51 
3-13 

3-38 


2i-4- 




3-01 



-35S -064 3-40 

I I 3.32 

-426: -056: 3-50 

-392 -065 3-41 



LENTIL ERVUM LENS (without Husk) ("Duoli." 



Mussoor, ("DhoU"from)IErvum lens Bombay Baza.ar, 1857.. 

»» . „ 1 », „ Calcutta. 1854 

>, „ I „ „ .Bombay, 1^56 

" ■> i „ , iCandeieh, Bombay, 1867 



^Meai 



13-60 25-71 
11-40 26 03 
10-9.i -25-31 
10-40| 23-49 

11-84! 25-16 


1-29 

1-00 

1-76 

■99 


58-40 
69-57 
59-77 
81-64 


59-69 
60-57 
61-53 
62-63 

61-11 


2-32 

J-32 
2-43 
2-66 


-337 


•054 


1^00 
2-00 
2-22 
2-48 


1-26 


59-86 


2-43 


-337 


•054 


Vfj 



1 Not eaten by very 
I strict Hindoos, on 
[- account of its rc4 
j blood-looking «o> 
I lour. 



DITTO (with Husk). 



«2 Mu»«oorNo.60,withhU6k iBrvum lens 
«3| „ (whole) I „ 



I Bombay Bazaar, 1856... 
iCalcutta 



Mean .... 



10-7-2 

12-70 



56-04 

24-88 



62-051 2-47 
e0-12| 2-41 

61-09! 2-44 



-046 
-046 



2-1 » 
2-30 
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TABLE II. (Continot;d.) 
"GBAM-DHOLL," CICER AEIETINUM, without Husk. 





Qcheiina 


























64 


" Chick Pea," Gram 


Cicer arietinum 


Bomtoy Bazaar, 1857... 


13-38 


30-07 


1-23 


53-56 


54-81 


1-82 


— 


— 


2-31 




65 


.."Gram-DollCGogaree) 




„ „ 1S66... 


9-76 


-23-16 


3-77 


60-77 


64-6< 


2-78 


— 


— 


2-55 




66 






„ „ le56... 


9-07 


22-38 


4-52 


61-42 


65-9^ 


2-94 


— 


— 


2-61 


In this Etate Is 


«V 







„ „ 1867... 


12-00 


21 -4f 


4-ii 


71-8-i 


76-U- 


3-54 








2-42 


. largely used as au 


68 


„ (Jumboosary) 


^ 


„ „ 185C... 


11-40 


20-9» 


3-7S 


62-04 


Cl-Si 


3-13 


— 


— 


2-80 


article of food. 


fid 


," New. Ghatie _.'.'.'.!'.. 


»» )» 




11-30 

12-76 


•ii-04 
19-76 

22-70 


4-31 

4-47 


60-45 
60-41 


64 7l. 
64-88 

J67-09 


3-07 

3-28 


•538 
•538 


•104 


2-90 
2 60 

2-60 




10 










Mean 










11-39 


3-76 


63-18 


2-94 


-104 





DITTO (with Hu.sk). 



Chick No.63,with husk on 
* White Gram," Caboolee, 

Chuna 

Gram Gogarec, No. 65 

with husk 

Gram 



16]- „ Qogaree, No. 67, 
with hus'k 



No.70,withhusk on 



Cicer arietinum , 



Bombay, 1850 

Saharumpore, lf'54., 



Bombay, 1856 . 
Madras, 1850 ... 
Bengal, 1 1-60 .... 



Bombay, 1856 

Benares, 1850 

Bombay, 1857 

Mean 



10-80 

12-20 

9-25 
10-40 
U-20 

12 48 
12 00 
12-26 



20-97 

20-65 

17-98 
21-32 
19-51 

IS-OK 
17-79 
17-25 



3-37i 61-96 

4-63J 59-72 

406 66-33 
4-461 60-42 
4-6«l 61-83 

I 
4-41 61-81 
5-10,62-31 
446 62-21 

4-391 6207 



65-33 

64-35 

70-38 
64-88 
64-49 

66-22 
67-41 
66-67 



3.11 

311 

3-91 
3-04 
3 40 

3-66 
3-79 
3-62 



•360 
•406 



•461 
•336 



•318 
•380 



•0991 2^90 1 



•107 
•127 



2-38 
3-40 
2-80 

3-22 

2-8i 
3-82 



Chief article of food 
for horbes; quan- 
tity, from 6 to 6 
lbs. per day. 



BEANS (DOLICHOS SPECIES) (-without Husk). 



Wall _ 

*'GhotW^l,*'large variety 
Chowlee 



Dolichos spicatus.. 
„ sinensis .. 



Bombay, 1857 . 
„ 1853 . 
„ 1857 . 



11-00 
12-02 
13-12 



23-06 
21-04 
24-44 



Mean 12-03 23-27 2-20 59-38 61-58 2-06 



2-09 
2-19 
2-33 



60-50; 62-69 
60-89 63-08 
56-76 59-1.8 



2-71 
2-86 
2-41 



3-35 
2-86 
3-36 



I FaTourtte beaa 
with Hindoos, Sut. 











DITTO ( 


WITH Husk). 
















s? 




Dolichc 
»» 


s fabofformis. 
uniflorus ... 

spicatus 

sinensis ... 


Bombay, 1856 


u-3 

10-8 
12-4 
11-6 
13-2 
13-4 


24-44 
24-57 
24-19 
22-54 
22-37 
20-64 


•51 

•79 
•86 
•77 
•96 
2^09 


60-40 
60-82 
79-41 
62-34 
60-46 
60-17 


60-91 
63-60 
60-27 
63-11 
61-43 
62-26 


2-49 
2-96 
2-48 
2-80 
2-74 
3-03 


•4U 
•262 
•464 
•446 


•043 
•060 
•042 


3^35 
3^02 
3-14 
2-85 
3-00 
3-80 




«3 


Cooltee 

Wall 




84 






85 


Chowlee 


1866 

Bellary, Madras, 1859.. 
Calcutta, 1854 


Most of these Me 


416 


Chowlee 


\- cookedwholewith 


87 


sinensis ... 


the husk on. 


8<l 


"Pa da Lout" 










Mean 


12-2 


24-06 


1^09 


61-95 


63-17 


2^60 


•397 


•046 


S-lt 





BEANS (PHASEOL^) (without Husk). 



891 Ooreed, Moog "doU"Masli 
90 „ 



Phaseolus mungo 



Bombay, 1857 

Bellary, Madras, 1650. 

Mean 



11-98 
12-90 



25-64 
23-81 



1-61 
1-11 



69-16 
61-09 



2-30 
2-66 



3-23 
3-10 



In state used by 
' man. 



DITTO (with Husk). 



Muht 

Ooreed, Mash 



Sona Moog 

Muht 

Moog 



[lius 
Phaseolus aconitifo- 
„ mungo.... 



„ (noleni- 

veryRox.) 

Pliaseolus aureus 



P. aconitifolius 
P. mungo 



Calcutta, 1S50 . 
Benares, 1850 . 
Bombay, 1857 . 



Bengal, 

Calcutta, 

Madras, 

Bombay, 1857 

Bombay, 1856 

Bellary, Madi-as, 1850.. 



Moan 12-8 21-65 



12-4 
12-5 
9-2 



11-0 
12-1 



24-5-2 
21-03 
24-45 

24-06 
17-32 
23-12 
23-31 
22-49 
21-61 



-61 1 68' 

-72; 59 

l-44j 61' 

•76 59- 
2-lo!65' 

•88 

•01 

•4; 
2^06 



59-28 
60-8: 
63-10 

60-54 

67-58 
61■6^ 

63-CO 
63-19 



2-41 
2-50 
2-58 

2-61 
3-91 
2-66 

2-82 
2-83 



•368 
•430 



•349 
•4u4 
•3?0 



•051 
•034 
•135 

•073 
•050 



•055 
•060 



3^60 
3^10 
3-26 

3-1 

3-70 

3-10 

3-41 

2-91 

3-10 



3^44 



The most of these 
are used for beasts 
as well as man. 
They are not BO 
highly esteemed 
as the others. 



MISCELLANEOUS PULSES (without Husk). 



lOOBhoot 

101 Catjang Taboo . 
1021 Catjang Egow , 



Sqja bispida . 



Benares, 1850 . 

Sumatra, 1850 . 

1860 . 



9^74 
10^76 



46^32 
41^29 
28^86 



Mean 10-25 38-83 10-56 26-65 41-68 0-96 



12-41 
li-64 
l-6f 



28-43 
24-87 



40-84 
42-51 



0-88 
1-03 



— — 3-10 
— I 6-44 
3-8 



DITTO (with Husk). 



103 
104 
106 
106 



Bhoot,No.lOO,withhusk 

Catjang Taboo 

Ca^ang Egow 

PaYan 



SQja hispida JBenares, 1850 ... 

, „ Isumatia, 1850 ... 
, „ „ 1860... 
, „ iPegu, 1850 



10-4 
11-3 
12-0 
12-6 



43-8C 
39-39 
27-33 
23-52 



12-61 
17-J5 
1-16 

•89 



28-33 
26-26 
56-02 

69-88 



40-84 

44-0 

57-17 



0-90 
1-11 
2-09 
2-54 



•803 
•607 
•485 
•479 



-077 
-121 
•021 
•119 



Said to be the source of 
[the *' Soy " sauce. 



KOTE.— The " Nltrogenons Matter" is obUdned by multiplying the actual quantity of nitrogen found by 6^3. 
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Zi W 
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1 

Ei 

•o 
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s 

as 
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OS 
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1-08 
1-70 

2-20 
3 94 
3-00 
1-67 
1-35 
2-34 


•-mqatng 


0-062 
0-043 


•sn-iotidsOTij 


0-362 
0-372 

0-307 

0-253 

0-329 


snonaSo.il!H jo i oi snoa 
-.-^SoJiitt-uoMio iroit-iodo-ij 


5-60 
6-70 

7-11 
7-09 
498 
8-46 
6-86 
8-70 


o 

3 

2 
S 


-jd^lBM snou 
■aSoJim-uoK: tuiox 


ff \ •^^r'T'f"? 1 1 I 1 1 

noImno«5ia«>' ' 1 ' ' 
*- 1- *^ *^ to *- J- *- 


•aanow itqMBJg 


71-41 

68 52 

69'42 
68-72 
64-14 
74-74 

69 03 
73-99 


•jonuH'fMBj 


1-15 
150 

2-30 
3-62 
5-00 
1-59 

2-62 


-05> 'namnqi-y- 'uamif) 
*J8nuw snou9Soi3iM 


13-34 
12-28 

10 08 
1020 
13-86 

9-10 
1102 

9-23 


-jojBAV 


12 40 
15-00 

14-00 
13-52 
16-00 
12-90 
12-00 
11-81 


Q 

m 

o 
S 

«d 

i! 

E a) 

^i 

^W 

s 

m 

Z; 
o 


Cri 

a 
g 


-(usv) 


1-93 

1-23 
0-62 
0-70 
0-78 

3-20 


•jnqding 


Oi 2 2® 
1 IP 1 1 1 1 1 lo IS $ 


•sn.ioqcIsotij 


1 1? 1 1 II 1 1? IS 1 

O OOO 


-aoijupil 
snousSoJ^IH JO T oj enou 
-aSojitu-uofsCjo uop-TOdo-M 


5-20 

9-11 
10-66 
11-16 
100-68 

18-00 


d 

■«! 
O 
S3 

o 


•joimre snou 
-oSoJjju-«o\j lujox 


72-47 

78-34 
79-16 
77-37 
81-47 

79-43 


-JOJJBUI XllOJUJg 


70-56 

74-18 
78-56 
76-87 
78-07 

78-26 


-.ISH'SM -fH^J 


1-91 

4-10 
0-59 
50 
0-81 

1-17 


-ni? *usranqi v*nomio 
*j3}3Bpy snoaoSoa;ijj 


12-88 

8-60 
7-45 
6-93 
0-53 

4-27 


-J3)0A1 


12-73 

11-78 
12-67 
13-00 
16-94 

13-10 


NAMES. 


<! 

■1 

H 
O 


Triticum Tulgaro 

Hordeum hexastichon 

»» »» 

Avcna sativa 

Zea mays 

(■\''arious species) 

Oryza sativa 

(Various) 

Pliccnii farinifera 

Musa paradisiaca 


a' 
o 

s 
o 
u 


Wheat, Indian 

„ European 

Barley, Indiau 

„ European 

Oats, Indian 

„ European 

Maize, Indian 

„ European & American 

Millets, Indian 

Bice, Indian ... 

,, other obaei-vcrs 

Starches, Indian 

8ago-meal, Indian 

riantain-meal, Indian 
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does cease to do so, it is not because it laclcs in well- 
balanced nutritive power, but because tlie palate and 
stomach have become, as itwere, weaiied ; for variety is 
essential to every dietary that aims at preserving liealth 
intact for any length of tinre. 

And, indeed, wheaten bread has been taken by Liebig, 
the greatest authority of the day, as a proper standard 
to guide us in the due admixture of the ingredients that, 
in their sum total, do constitute a suitable diet, and he 
adds, " thatinchoosingthevariousarticlesofhisdiet, man 
is directed by an unerring instinct, which rests on a law 
of nature, and which prescribes to man, as avcU as to 
animals, a proportioh between the plastic and non-nitro- 
genous constituents of his whole diet," and he adds, " it 
is the elevated mission of science to bring this law home 
to our minds ; it is her duty to show why man and ani- 
mals require such an admixture in the constituentsOf their 
food for the support of the vital functions." One great 
object in dietetics, then, is to find out the sum that will 
best express these proportions. " Man's unerring in- 
stinct," when left to itself, certainly does lead him, as 
forcibly illustrated by Dr. Letheby, in his late paper 
before this Society, to combine, as his means will per- 
mit, various articles, so as to ensure a proper balance 
between essential elements. Still, governments and cor- 
porations require the aid of science to decide such points; 
for one apparently trifling omission in the construction 
of a dietary, for either soldiers or prisoners, may be the 
means of depriving the state of most valuable lives, as 
well as, unwarrantably, of very useless ones. And this, 
indeed, constitutes an argument for investigations into 
the food resources of a country, such as that carried out 
by the East India Company, for such tabular statements 
place at the disposal of the commissariat officer as well 
as of the civilian, the means of introducing, with advan- 
tage, other than routine articles, should the supply of 
these be defective. 

But to return to the iipportant question, as to what 
should be considered the proportion that ouglit to exist 
between the plastic blood or flesh-forming, and the car- 
bonaceous heat or fat-yielding constituents of a given 
diet, or, as I shall consider it, grain, for before tlie com- 
parative nutritive value of the various cereals or pulses 
shown in these tables can be decided, the standard of 
measurement must be fixed. Tlie question then is, have 
we amongst these grains themselves one whicli will itself 
furnish this? We have shown the reasons for be- 
lieving that the flour of wheat contains in proper 
proportion the elements required to support for a 
considerable period, the powers of life, and it con- 
sequently follows that an investigation into tlie con- 
stitution of wlieat is likely to furnish tlie standard 
sought for. It will be observed that in wlieat the mean 
of my own experiments places the proportion of non-ni- 
trogenous, or carbonaceous, to one of nitrogenous or plastic, 
as about five and a-half (5 6) of the former to one of the 
latter ; but as these analyses liave been made on the 
W'hole grain, the husk or bran of whicli contains a good 
deal more nitrogen than the iine flour, six and a-half, 
although a little under the relative quantity of the 
above ingredients, shewn by the latest and most tnist- 
worthy analyses of bread and fine flour, may be, perhaps, 
tlie proper stsmdard. But seeing that experiments with 
bread fail if much labour be done, suppose that the ni- 
trogenous matter in the fine flour is rather defective in 
amount, and that the whole meal, which gives ratlier more 
than five and a-half (5-6) supplies the proportional factor 
required ; or, seeing that oidinary wheat flour seems to 
be possessed of almost sufiicient power, divide the difier- 
enoe, and adopt 6 jiarts non-nitrogenous to one nitrogenous, 
as the statement of the relation vthat ought to exist be- 
tween these, and for the present this is what we shall take. 
And this leads me to make a few remarks on what has 
been laid down aa the true index of nutritive value. It 
will ba observed that what we have been searching for is 
the number that expresses the proportion that ought to 



exist between two essential elements in every food, and' 
it is not assumed that nature has insisted on one of these 
being more important than the other, or that the human 
system can permit either to be defective. Both the ni- 
trogenous and non-nitrogenous compounds we hold to be 
of equal moment, for a definite relationship has evidently 
been established between them ; the destniction of which 
inevitably leads to decay and disease. As far as the wel- 
fare of the human body is concerned, there is, perhaps, 
no element, not adventitious, that can be held to be of 
more use than another. The importance of plastic ma- 
terial to yield blood and muscle, and of the carbonaceous 
to supply the heat and fat, stands out in striking relief, 
but to the vital wants of the system these j^re not more 
important than is the fraction of iron in food which 
enters into the composition of the blood, and to the es- 
sentiality of which, if defective in amount, the blanched 
lip and quivering heart soon testify. 

It has been held, that nutritive power is in exact pro- 
portion to the amount of plastic or nitrogenous element, 
and this rule has accordingly been applied to the various 
alimentary substances used by man. 

As already mentioned, wjiole meal from wheat contains 
about one per cent, more of nitrogenous matter than fine 
flour, and, therefore, applying the rule just indicated, it 
would follow that bread made of the former would bo 
more nutritious than that from the latter, and, indeed, 
the poor man has been looked upon as somewliat dogged, 
in not having sooner availed himself of the fact which 
science is assumed' to have laid at his feet. But experi- 
ence has brought even tlie hard working navvy to a difler- 
ent conclusion. Bulk for bulk, he finds that the fine 
flour enables him better thfin the coarse to support the 
tear and wcai^ of daily toil. Let us admit, however, that 
this, to a great extent, arises from its physical condition. 
The labourer finds that the brown bread does not remain 
long enough to get, as he calls it, th'e " good of it." 
The rough brany particles cause a certain amount of irri- 
tation, and thus tlio coarse bread passes too rapidly 
through the system, and affords too large a residue cf 
that, the removal of whicli at this moment constitutes a 
question materially afi'ecting the welfare of the two and 
a half tnillions aggregated in this huge metropolis. 

The experience of the labourer thus practically nulli- 
fies the conclusions of the chemist, as to the nutritive 
power of the substance we have been considering ; but it 
may be held that if nature Iiad only made bran more 
soluble and alittlo less irritating, it would, from itslarge per 
centage of nitrogenous clement, be an admirable article 
of food. Condition, whether afl'ecting raw or cooked 
substances, must ever be kept in view in drawing practi- 
cal conclusions as to tlie amount of benefit the human 
system will derive from given articles of diet, and wo 
shall, therefore, suppose that thi« has had to do with the 
failure wliich attends the use of brown bread by the 
working man. But we have a very numerous class of 
substances largely used for food, viz., the pulses, to which, 
when husked and ground into meal, the objection that 
holds goods with regard to the " whole meal" of wheat, 
will not apply. 

In our Indian pulses the proportion of non-nitrogenqns 
and nitrogenous comjiounds, as shown in these tables, 
varies from a little more than two up to about three of t)ie 
former to one of the latter, instead of the five and a-half, 
as in the case of wheat, or six and a-half in that of fine 
flour or bread ; and there is one bean — the Soja hitpida — 
in which I have found the proportion between these ele- 
ments to have the relation of less than one of plastic to the 
unit of carbonaceous matter ; and which, consequently, 
if the theory is sound which holds that nutritive value 
is in proportion to the nitrogen contained, would, in 
power, exceed that of flesh itself. 

To the decision of this point experience again comes 
to OUT aid, and her conclusions cannot here be rejected 
for the same reason as in the case of bran, for neither th* 
eye nor the microscope can detect the rough irritating 
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particles such as are found in bran or brown bread. Take 
animals, then, and feed thera on beans and lentils, which, 
according to the theory we liave been considering, stand 
amongst vegetable substances at the he;id of the list, 
in assumed nutritive power, and what occurs ? The health 
of animals confined to such, for any length of time, de- 
teriorates, and the same takes place in the case of man, 
even if too large a proportion of peas has entered into 
his diet. And the results of the (in the very best sense of 
the word) truly national experiments that year after year 
are being carried on at Rotliamstead, lead to the con- 
clusion tliat, practically considered, the theory that 
assigns to different substances a value in proportion to 
their nitrogenous compounds, is fallacious ; and the fivr 
greater demand for cereal than leguminous grains to 
supply the wants of man and animals, certainly shows, 
from a very broad point of view, the decision to which 
nature has come on this subject. 

Man or other animals when under the influence of hard 
labour can, however, take in and assimilate a considerably 
larger quantity of such liighly nitrogenised substances ; 
but observation and physiology lead to the conclusion 
that under such circumstances they requires proportion- 
ably larger quantity of carbonaceous matter, and, as Lawes 
and Gilbert have pointed out, the system of the labourer 
undergoing more tlian usual bodily exertion, seems in 
practice to call for substances containing even more than 
the ordinary proportion of carbonaceous matter. And 
even in tropical India, where a disinclination for much 
fat is likely to e.xist, it lias been found essential to add 
extra " ghee" or butter to the di'et of the prisoners 
undergoing manual labour. Extra labour does demand 
an increased supply of nitrogen in the food, but 
at the same time it probably necessitates a more 
than proportionately larger quantity of carbon. The 
soldier who in darkness and silence works, literally, for 
life in the out-lined trench, wastes fast his straining 
muscles, and new flesh-particles, or the elements for form- 
ing them must be supplied in his food — but it is not the 
muscle alone that wears out. Muscular exertion involves 
accelerated respiratory movement and increased cutaneous 
transpiration, and through the million outlets presented 
by the lungs and skin, the oxidised carbon streams with 
rapidity, and probably in amount proportionately in ex- 
cess of the extra nitrogenous compounds whicli liave re- 
sulted from spent muscle-element. Admit, then, that 
extra labour involves a demand for tlie plastic and car- 
bonaceous elements of food even in proportions relatively 
equal, and it logically follows that, adopting the grounds 
on which the nitrogen theory itself hag been formed, the 
carbonaceous compounds are of as mucli moment to even 
the sons of toil as the nitrogenous, or if our suggestion be 
correct, they hold the more important ppsition of the 
two. 

We find that instinct, through generation upon genera- 
tion, has led man to form certain dietetic combinations, 
the component parts of which have a tolerably definite 
relation to each other, and it is our object to endeavour 
to ascertain the proportions which nature shows ouglit to 
exist between the various elements that in their sum 
total constitute a proper food for man. That once laid 
down we have the key to the chief position ; but even 
then an essential element may be wanting, and here it is 
that the labours of the chemist are brought to bear with 
advantage. It has been shown that nature has led man 
to combine the ingredients of his food in unison with 
the requirements of his system, which, beyond a cer- 
tain point, seem to vary in accordance with demands made 
by climate, labour, dtc. , upon his power. We likewise hold 
that however these may be increased, the proportionality 
existing between the demand for essential ingredients in 
all probability remains much the same, and from this it 
follows that, having discovered the relation that ought to 
exist between the essentials in a given food, the next 
thing is to accumulate information as to the amount of 
these elements, so as to admit of proper mixtures or 



combinations being made. This is the information 
which the chemist can afford, and that which these tables 
are intended to illustrate. The problem, then, is the re- 
lation wliich exists between the essential constituents 
of a given grain or mixture of grains — which ensures a 
diet that will support and give vigour to the human 
frame. Wheat grain in itself seems to present us 
witli tlie proper proportions, and from considerations 
already stated, we, for the present, have assumed six 
of carbonaceous to one of nitrogenous compound asabout 
wliat should be taken. In addition to this, we have al- 
most the same conclusion arrived at by another route. 
Founded upon their own and Dr. Lyon Playfair's 
elaborate calculations, Lawes and Gilbert, by the 
examination of eighty-three different dietaries, liave 
inferred that a little above five-and-a-half represents tlie 
proportion of non-nitrogenous to one of nitrogenous sub- 
stance, whicli may fairly be taken as representing the 
relation between these important constituents. In 
tliese the actual proportional number is 5.52, but as 
this has been calculated on the assumption that 
starch chiefly existed in these dietaries, and as these 
all contained a certain proportion of fat, which, if 
calculated up to its equivalent of starch as a standard, 
would give a higher proportion of non-nitrogenous to 
nitrogenous than that stated, it consequently follows 
that the number which I have adopted will probably 
come not far from the wished-for point, and even it may 
be found to be under rather than above the mark. This, 
then, will constitute what we conceive to be the test of 
nutritive value, and I trust I shall be excused the time 
which I have occupied in discussing this part of the sub- 
ject : for before entering upon the question of relative 
nutritive value it was essential to lay down and illustrate 
the principles which have been applied in working out 
the number referred to. Given, then, 6 to 1 as the pro- 
portion between the carbonaceous and nitrogenous com- 
pounds, as indicated by the human system, and it fol- 
lows that in diet or food articles, any quantity (within 
the limits of error in the calculation) above or below the 
point thus fixed, will be, by so much, in the true sens© 
of the word, less nutritious, and from this it logically 
results tliat, whereas millets and rice are so, from the 
excess of carbonaceous, over the standard proportion, 
pulses are less valuable as sole articles of food, for 
an exactly opposite reason — the excess of nitrogen- 
ous diminishing the required amount of carbonaceous ; 
and, consequently, those pulses will prove of most 
value that contain the least proportion of nitrogen ; and 
it will be presently shown that the two pulses of the East 
most in favour and most largely used, are exactly those 
that come nearest to our standard, in consequence of con- 
taining a smaller quantity of nitrogenous compounds 
than the others. The Oajanua indicus, in the husked 
state called " Doll," is eaten in preference to any other, 
anda common habit with regard to even it, bears out the 
argument. It is the almost universal custom to prepare 
this puke, for edible use, by rubbing it with a little oil, by 
which means the proportion of the carbonaceous over the 
nitrogeneous is increased. No. 52 in the pulse table, re- 
presents an analysis of " Toot doll" bought in the Bombay 
bazaar, and whicli had previously been tlius treated, and 
it will be seen that the average proportion of fat or oil in 
it has been increased from about IJlbs. per 100 to 3|lbs. 
per ditto, and that the nitrogenous matter has been pro- 
portionally diminished by suoli treatment, and, as before 
pointed out, if the carbon in this extra quantity were 
calculated as such, it would give a proportion of that 
substance 2J times greater than starch does, and would, 
by so muc&, diminish, still further, the proportion of 
nitrogen to elemental carbon, and bring the substance 
itself, as an article of diet, still nearer to the standard I 
have fixed, and, if eaten alone, ensure a proportionately 
lesser quantity being consumed with impunity, or for a 
longer time, without detriment to the system : thus af- 
fording another example of the manner in which nature 
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leads man artificially to ensttre a proper relation between 
the constituent elements of his food. I 

So much for this part of the question. Our stan- | 
dard of comparison now fixed, we are in a position 
to consider, with advantage, not only those grains, but 
every diet, however compound. I hope to have the op- 
portunity, on another occasion, of treating at largo on 
the subject of the food of the natives of India, Avith ro- 
fcrence to quality, and, as far as can be ascertained, t\w 
quantity also, but for the present 1 shall confine myself 
to a statement of the composition of tliese grains, and of 
the relation which exists between the amount of princi- 
pal constituents in these, leaving for another period a:ul 
place the discussion of the relationship between certain 
other important elements, which involve details more 
strictly chemical than those liljcly to interest the gene- 
ral public. 

Fit st, however, before examining these tabular state- 
ments which contain in detail the information witli 
regard to these grains, I wish to lay before the 
public a few remarks on the more prominent points 
iiresented by the agriculture of India, whicli will not 
here be out of place. Tlie value and pre eminent im- 
portance to India of its agricultural products, may be 
stated in a sentence. According to returns before me, 
the total value of the agiicultural products exported from 
India in 1853 amounted to £17,484,133, representing 
more than four-fifths of the thenentire value (*2 1, 519,861) 
of Indian commerce. Of this sum, £889,040 is laid down 
as that received for the grain products of tlic soil. View- 
ing this statement as a whole, it has, with reason, lieen 
said that the greatness of India in the world's estimation 
depends on her agriculture, and that for he» fiiture pros- 
perity and progress, reliance can alone be ])laced on the 
improved cultivation of lier soil, and on the facilities tliat 
maj- be afforded to enable her to bring lier products to 
the best markets, whether in or without tl>e country, at 
the lowest possible expense. 

With regard to the actual cultivation of the soil itself. 
Considered generally, this is not yet in a satisfactory 
condition, although considerable efforts on the part of 
Government have been made to improve it ; and Dr. Kov le's 
late work on cotton shows the exertions already devoted 
to the development of an article of such paramount im- 
portance to this country. A good deal of valuable infor- 
mation bearing on cultivation, as practised in the widely 
separated districts of India, exists.which it would be inte- 
resting to give a summary of, but for the present I must 
content myself with briefly stating that in some 
points the cultivator in India is not so far beliind 
his European brother as is generally believed. The 
rotation of crops has been linown and practised for 
ages, and even the rade-looking implements whicli 
they employ, viewed with reference to the power 
at command, the state of the soil, and the means of the 
ryot, are well adapted to attain the end in view. And 
in this, as in some other matters, it would be well if at- 
tention were directed to the improvement of what has 
been, and is found, to suit the circumstances presented 
by an Indian soil and climate, rather than to attempt to 
supersede these by the introduction of the actual imple- 
ments employed in this country. 

We shall proceed now to the consideration of the 
composition of the grain products themselves. In the 
tables placed before the meeting, these will be found to 
be classified under the usual heads of cereals and pulses, 
andat the bottom of the cereal table another, denominated 
" starches," is placed as that substance enters almost en- 
tirely into the composition of the articles indicated, and in 
addition there is at the bottom of both tables a few sub- 
stances which 1 have placed there, either from their pecu- 
liarity, or from, in one or two instances, the difficultj' ex- 
perienced in classifying them. With regard to the speci- 
mens employed for analysis. Upwards of forty of these were 
furnished me by Dr. Eoyle, from the new and most im- 
portant museum of industrial products, rapidly being 



brought to completion at the India House. These em- 
brace samples of all the important species of gi'ain culti- 
vated in India ; but as the date of growth of many of 
these goes as far back as 1850, as a cheek I procured 
fresJi samples from Bombay — some overland within the 
last three months — and these, in number nearly fifty, 
have also been subjected to analysis. And I may men- 
tion that the two larger tables, I and 2, are intended to 
serve as an index catalogue to the composition of the 
samples in the bottles on the table. 

In an undertaking of this sort it was essential to ob- 
tain assistants, whose chemical knowledge and practical 
skill were worthy of tlie importance and extent of the 
undertaking, and it is at once a pleasure and a duty 
to state my obligiitions to the zeal and ability 
brought to my aid during the whole of this investi"- 
g.Ation by Mr. Frederick Manning and Mr. Went- 
worth Scott, and for shorter periods by Mr.W. Valentine 
and Mr. Frank Fowler. ToMrj Manning's experience of 
upwards of eight years in the Ilothamstead laboratory, I 
am indebted for the admirable and extensive series of 
estimations on which the principal part of the organic 
division shown in these tables depends ; and it is also due 
to Mr. Scott to mention that the practical details con- 
nected with the mineral dejiartment have chiefly been 
can-ied out by him. 

It will be observed that in drawing out these tables, two 
chief divisions have been adopted, depending on whether 
the sample of grain was operated upon whole, or with the 
husk removed, the last giving the state in which, as a rule, 
tlie article is employed for human food. The next two 
principal divisions are into " organic" and " mineral," and 
the divisions of these, again, are seen in the tables. 

The importance of the constituents, stated under 
the organic division, at once strikes the mind, but, if time 
permitted, it would not be diflicult to still further illus- 
trate what I have already briefly indicated, amz., that, 
viewed with reference to the essential wants of the 
system, and to effects produced upon it, the organic 
is not, in this point of view, of more importance than the 
mineral. Of the mineral constituents, the phosphorus, 
sulphur, and iron are the elements that have chiefly re- 
ceived attention. The contents of the central column 
within the heavy lines, showing the proportion of non- 
nitrogenous to one of nitrogenous is that which will, how- 
ever, chiefly for the present occupy our attention, as, if 
the arguments brought forward in this paper be eoiTCct, 
that it is which affords the indication of true nutritive 
value. 

At the head of the list of cereals stands wheat, the 
great food-grain of this and other European countries, 
and one which in Central India, and to the north, as well 
as almost to the sea-side in Guzerat, occupies a pro- 
minent position in the agriculture of the country. Of 
Indian wheats, as shown in Table 1., eight samples from 
various districts through India have been submitted to 
analysis, with the general result of showing a compo- 
sition fully more identical with that of the wheats of 
Europe than is generally supposed to be the case. For 
the statements in Table 111., which, under these ana- 
lyses of the several species of Indian grains, shows the 
average composition of a number of European wheats, 
&c., I am indebted to Dr. Gilbert, who has calculated 
these as the mean from a great number of analyses ; 
but as these embrace the results of one large series of 
analyses, which all late bbsi-.rvatlons show to be too 
high, it is quite probable that a fresh investigation of 
these European wheats would show that they con- 
tained fully a less proportion of nitrogen than even 
that shown in the table. It will be observed that 
every 100 lbs. of these European wheats contain 15 
lbs. of water, whereas the Indian ones have only about 
12 and a-half pounds. It consequently follows that 
a given weight of Indian wheat will contain more 
nutriment than the same quantity of European, because 
there is more water in the latter than in the former • 
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although, if we drive ofl'the whole of the moisture from 
both, and make the quantity, in either case, up to 100 
lbs., it will have the etfect of showing a slightly larg^ 
proportion of nitrogenoous matter in the European, than 
even that shown in the table. In the average state- 
ment, shown in Table III., it will be observed tliat the 
proportion of non-nitrogenous to nitrogenous, is witliin 
four-tenths of the standard 6 to 1, wliich nature lias ap- 
parently settled to be the relation demanded by the re- 
quirements of the system. Upon tliis showing, the whole 
grain of wheat would require! to iiavo a proportion of 
starchy or fatty elanient added, in order to dilute or 
bring it down to the true proportion, — a thing, by ano- 
ther mode, accomplished by the sieve separating tlie more 
highly nitrogenous bran from the flour. 

SVith regard to practical qualities, arising from tlie pliy- 
sical condition of the grains themselves, a word may be 
said, as it bears on the question of the suitability of Indian 
grain for the markets of England, a point which Dr. 
Eoyle )ia3 fully discussed. The Indian are, as a rule, 
, what are called " hard wheats," in which the out«r por- 
tions, consisting of a very dense substance, are difficult to 
reduce to fine flour — indeed, proving so detrimental to 
the mill-stolies themselves, that our millers reject tliem 
for this cause alone. But the whole question of tlie prac- 
ticability of tlie introduction, at a suitable profit, of 
Indian wheat into our European markets, supposing, 
— which appears to be the case — that the original cost in 
India and the expense of freight to this country would 
permit of this, is, for the jiresent, settled by the 
weevil, a small insect, specimens of which, I dare say, 
can be detected amongst these samples, although 
some have in order to destroy them, been subjected to 
nearly the heat of boiling water. Tlio destructive 
powers of these little creatures, from their numbers, 
are enormous. Many of the cargoes of wheat at- 
tempted to be introduced into this country have 
been thus all but completely spoiled, and our grain 
merchants are naturally very loth to admit even partially 
damaged cargoes into their granaries. These insects are 



little too mueli carbonacesws matter, and would conse- 
quently require to have a staall quantity of some grain 
containing a larger proiiortion of gluten, &c., added, in 
order to bring it to the ])€*nt required. Of samples of 
Indian corn in a state suitable for my operations, 1 could 
only procure two. These, on the average, contain & per 
cent, of gluten, being nearly 2 per cent, less than 
American, but the chief jx^'uliarity is in the sisiali 
amount of fat found in these specimens; although 
this constituent must vary considerably in different 
samples, for Dumas and Payen procured i) per cent, 
of a yellow oil from maize, whereas Leibig has statetl 
4 25 as the amount which he found. 

We come now to a class of grains, the millets, which- 
occupy a position second to none in the country, and 
whicii form the staple food of a larger number of tlie 
population than, perhaps, all the other cereals put to- 
gether. At the liead of the list of these stands the gpeat 
Indian millet called Bajra, and which itselt", witlk the 
usual adjuncts of a little milk, &c., forms the chief ai-ticle 
of diet of a very large number. Compared withrioejit 
will he observed to be considerably more nutritious,. con- 
taining about ten and a-half per cent, of gluteis, and 
giving a proportion between the carbonaceous and nitro- 
genous compounds of from 7 to 7^ of the former io one 
of the latter, whereas the one of all those rices sn the 
list most rich in gluten contains only about eight and a- 
half of that substance, and gives the proportion already 
so oft«n referred to, as a little more than 9of the non-nitro- 
genous to the nitrogenous, — thus involving the addition 
of a larger proportion of some pulse or extra nitroge- 
nous substance to increase the proportion between the 
flesh-forming and heat and fat yielding constituents. 
The Millet jotmree stands next in order of importance, 
both on account of its intrinsic value, as well as of the 
numbers it chiefly sujiplios with food. A glance at the 
table will show how it stands with reference to the last 
mentioned as well as to rice, and will save the iediousness 
of repeating in almost the same terms facts that can be 
seen at once. With regard to the millet which very 



not destroyed by any amount of heat whicli can practically j properly stands at the bottom of the list, via, Khang or 
be applied to wheat in the mass. Cold seems the only j the Eleusine coracana. Its low nutritive power is at once 



means by which they can be removed. With regard to 
the value in our market hereof Indian wheat, I have sub- 
mitted the sarapleson the table inMark-lane,and havefound 
that on an average, cargoes of these would fetch from 35s. 
to 40s. A cargo of No. 97 was brought from Madras, and 
cost here 36s. per quarter. It weighs the full weight of 
02 lbs. per bushel— is in pretty fair condition, and is now 
being employed to add " strength," as it is called, to some 
soft wheat, the two being mixed in certain proportions. 
So much for wheat. Next on the list stands barley. This 
is much used in Northern India, and constitutes a chief 
article of food in many districts. One of the specimens 
on the table is from Nepaul and very fine. It will be 
observed that Table III. shows the mean composition to 
represent the existence of a smaller proportion of car- 
bonaceous matter to nitrogenous than wheat does, and 
that, as an article of food, according to the mode pro- 
posed of indicating nutritive value, it would require to 
be dilated, as it w-ere, by the addition of a larger pro- 
portion of carbonaceous matter than the whole meal of 
wheat does. Compared with Eurojiean barley, it will be 
observed to contain upwards of two per cent, more of 
nitrogenous matter. 

With regard to oats little need be said. A number of 
years ago, the Ai'eim Mtiva, the common oat of this 
countiy, was introduced by some Eurojwan gentlemen as 
food for their horses, and around Patnaand in Moonghyr 
it is now culti vated in some quantities, but not being a stock 
article I have only submittcid one sample to analysis. It 
looks poor and husky, and contains about three-and- a- 
half per cent, less gluten, &e., than the European oats 
shown below it in Table III. The proportion of non- 
nitrogenous to nitrogenous matter in it, viz., 7.09 to 1, 
shows that, compared with the stacdard it contains a 



seen, and the necessity for adding pulse, &c^, in order to- 
bring its important ingredients into proper proportion. 
This grain, in some districts, is looked upon entirely as 
a famine food, and only had recourse to. in seasons of 
drought, when other crops are very defective. In some 
places, during ordinary seasons, as much as from 130 to 
140 lbs. are procurable for a couple of shillings. 

We have next to consider rice, which is supposed to 
feed a larger number of the human race than any other 
grain, but, as already pointed out, ri«e is not employed 
alone to support animal life, and, indeed, theattempt to do 
so could not be otherwise than attended with failure, un- 
less the stomach of the native had been made about ex- 
actly twice as large as it is, and his system endowed with 
extra capacity for getting rid of a very large quantity of 
superfluous carbon. 

nice is very largely employed, and certainly is a most 
important article of diet, but its chief property, in on© 
sense, may be called negative. It plays the part of a 
diluent to highly nitrogenised compounds, and aftbrds 
the bulk which seems essential to the formation of a 
wholesome diet. Kice is, therefore, rarely eaten alone ; 
and when it is so, only from compulsion, a& occasionally 
amongst some of the poorest classes in ArrAcan and ad- 
joining districts. 

Viewed with reference to the waatsof the system, ifi 
will be observed that the proportion of carbonaceoifct 
matter to plastic, whicli it contains, is nearly twice as 
great as it ought to be. In order toaffibi'd, from myown 
laboratory, the means of compasiaig it with othors, the 
vaunted Carolina rice has bee» subjected to analysis, and 
the result is that, as may ba seen in the table, in point of 
plastic power it -would h*ve stood at the tep of the list, 
but for the Bengal variety of xvm, callisJ SossmutlL. 
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_ Next to the Carolina rice comes a specimen of Java 
rice, ^which, in point of nutritive power, is within a frac- 
tion of Its American brother ; and, although its physical 
properties, also, are such as barely to permit of its Ijeing 
distiriguislied from the Carolina, its average price in tlxe 
marlcet here is several shillings per owt. less than Ameri- 
can cleaned Carolina, or nearly one pound less than 
British cleaned ditto, a little extra manipulation in 
this country costing somel5d.percwt,and, even then, only 
a practical eye can tell the difierence. 
_ Of the "starches," embracing arrowroot, sago, &o., 
little need be said. A glance at the tables sliows that, in 
these articles, nutritive power is at its minimum, as far 
as the plastic wants of the system are concerned. The 
plantain meal mentioned contains much more than any of 
the others in that part of the list, but, even it, in nutritive 
power, is not for from beiilg one-half less so than rice, 
containing as much as IS per cent, of carbonaceous to 
nitrogeneous matter. 

We shall now shortly turn our attention to the pulses. 
From considerations already adduced, we have held that 
the nutritive value of these "must be calculated not in ac- 
cordance with largeness in amount of nitrogenous matter, 
but in proportion to relatively diminislied quantity. From 
this, as already mentioned, it follows that the" Cajanus 
Indicus. the favourite pea of the country, and the Cicer 
arietirmm, or "gram," the chief food "for our horses, 
and often of man, too, are precisely those in which the 
proportion of carbonaceous to non - carbonaceous is 
highest. 

According to this showing, the Cajanus Indicus stands 
first, and gram next ; — then follow the Dolichos beans, 
the next in favour, too, as articles of food ; then we 
have various Phaseoli, and the Ervum lens, and lastly, 
common peas, which seem to contain the largest quan- 
tity of nitrogen, and which, therefore, demand an extra 
quantity of carbonaceous matter in order to obtain the 
standard mixture of six to one. 

Experience has thus pointed out the two substances 
of this class most suitable as articles of diet, and I 
believe that their introduction into this country will 
prove of great use. There are many cases in which 
an easily digested pulse would prove of great service, 
and it will probably be found that these two ground 
. into flour will in point of efficacy far exceed the Egj^)- 
tian lentils, for which in various" forms the public has to 
pay eo much. 

_ Gram is the great horse-food of the country, and 1 be- 
lieve that, used along with a fair proportion of hay, 
&c., as a diluent, there does not exist in any country 
an article for such a purpose of equal value. In the 
form of " doll" it is parched, and on the voyage, or 
under circumstances which prevent, [according to his 
view,), legitimate cooking operations being carried out, 
it forms almost the entire food of the Sepoy. 

These pulses, in varying proportions, are cultivated 
throughout the whole of India, and their importance, 
as constituting the chief source that furnishes the 
plastic or muscle element to a very considerable portion 
of the inhabitants, cannot be overrated. 

For the present neither the time of the meeting nor 
the usual limits of the Society's Journal will permit me 
to enlarge much longer on this division of my subject. 
There still remain points of special information which 
I should like to touch upon, and accordingly a short 
appendix to this paper will appear in a subsequent 
number of the Journal. 

Before concluding, there are, however, two vegetable 
products which these analyses bring out in strong relief, 
and show to contain a veiy large amount of important 
elements. The first of these is the Sqja hispida, called 
Shoot by the natives, and which I find to contain the 
enormous quantity of upwards of 46 lbs. per hundred of 
nitrogenous matter, nearly 12J pounds of oil or fat, about 
13 ounces of phosphorus, one ounce and a-quarter of sul- 
phur, and equivalent to nearly half an ounce of iron. 



With regard to it, I have been able to obtain bat 
little general information. In Simmond's work on th© 
commercial products of the vegetable kingdom, it 
is referred to as the source of the well-known "Soy sauce," 
but if it coflld be grown and procured in quantity, as an 
addition to other food, it probably, for feeding purposes, 
would be found to exceed in value tliat of any vegetable 
substance now known. 

The other product, to which I would biiefly refer, 
is marked as having come from Sumatra. It bears the 
native name of Cutjang lahoo, and is probably a Dolichos 
bean, like the former. 

Of it I have, likewise, been able fo obtain only 
meagre information. In Mr. Simmond's work, a le- 
guminous plant is mentioned, whicli furnislies,' on 
pressure, a residuum known under the name of Tanping, 
and which, in the form of a dry paste, is brought to 
Shanghai, in a quantit.y amounting in value to two 
and a-half millions sterling. This last fact is stated 
on tlie authority of the Rev. Mr. Medhurst, of Shanghai, 
and Mr. Thorns, British Consul at Ningpo. The bean 
referred to is stated as being imported into China, — 
pressed for its oil, which is used both for eating and burn- 
ing, and the residuum, in form like large cheeses, is said, 
to be distributed about China in every direction, and 
used as food for pigs and buffaloes, as well as for manure. 

Although I am not in a position positively to state 
that the bean which I produce this evening is identical 
with that referred to, still its composition leads me to infer, 
that if not the same article, it is one perhaps equally 
wortliy of the attention of the agriculturists of this 
country. On analysis, I find that it contains per 100 lbs. 
weight, 39.39 lbs. of nitrogenous matter ; 17 lbs. 12 ozs. 
of oil or fatty matter ; about 9J ozs. of phosphorus and 
nearly two of sulphur. 

There are many other special points of interest con- 
nected with the subject which I have attempted to bring 
forward this evening. These, however, must remain for 
another opportunity. 



DISCUSSION. 

The Ch.ukman said he was sure the Society of Arts 
felt much indebted to Dr. Watson for having given them 
the benefit of his recent labours. Dr. Watson had been 
engaged by the- East India Company in investigating 
some of the principal varieties of tlie food grains of India. 
At a later period of the evening he (the Chairman) 
would malce a few remarks upon the chemical part of 
the subject, but at present he felt it would ba pre- 
sumptuous in him, in the presence of one who had 
devoted so much attention to the vegetable produce of 
India, and who could give so much information on that 
subject, to venture to lead the discussion in any way ; ha 
would, therefore, call upon Dr. Eoyle to favour the 
meeting with his remarks upon tlie paper. 

Dr. FoEBEs RoTLB, P.E.S., said, the subject was of 

great importance, and of great interest to himself, and was, 

moreover, one upon which there was but little informa> 

tion which could be depended upon. He congratulated 

the Society and the public upon this exact determinatioa 

of a number of facta hitherto unascertained. He entirely 

agreed with the author of the paper in repudiating thai 

idea which had generally prevailed in this country that 

the natives of India lived for the most part on rice. It 

was only in particular places, in some of the deltas, that 

rice formed the staple article of food, and it was theit 

mixed with ghee or butter. The principal articles o£ 

food throughout India, were the cereals and pulses o£' 

which mention had been made, and an interesting point 

with regard to these was that the climate enabled them 

to obtain two distinct crops in the year; one, theraio^ 

season crop, and the other the cold season crop. There 

were, therefore, lai'ge quantities of nutritive diet, cereals 

as well as pulses, all over India, although, from a defi- 

eienoy of rain in some parts, the crops would occasionally 
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be materially affected. Dr. Watson had called attention 
to the nutritive nature of the Vajanus Indims and the 
Gram. In the north west pi-ovinces of India, sheep were 
fattened for the table upon the Oram, and the meat was 
of the most nutritious character. With reference to 
oats, the specimen which had been analysed was an un- 
favourable one, having been sent to this country in 1851, 
from Patna, the lowest part of the province where oats 
were cultivated. In the north-west provinces, where 
horses were bred, better oats were grown, and formed a 
nutritious food for those animals. In the hill districts 
barley of fine quality was grown, and some of the finest 
kinds of wheat were cultivated in the neighbourhood of 
the Nerbudda. Professor Solly had made analyses of 
both the liard and soft wheats of India, and at that time, 
wheat being dear, the samples sent over were valued at 
105s. and 100s. per quarter — 5s. per quarter more than 
the highest pri6e of English wheat. The white wheat 
was least esteemed by tlie natives of India, the hard 
wheat being considered t'le most nutritious. He did not 
know whether chemical analyses bore out the native 
opinion in this respect. He could not but congratulate 
those connected with the Exhibition of 1851, upon the 
results acxiruing from the collection of so many materials 
of food from all parts of the world, especially from India. 
Many specimens of tlie grain analysed by Dr. Watson 
were collected on that occasion, and were found still to 
bo in an excellent state ; and the remarkable pulse, to 
which he had drawn attention, was one of those upon 
wliich it would be desirable to obtain further infor- 
mation, for, he believed, it might become an important 
article of commerce, when its valuable qualities were 
better known. 

BIr.EiDDELL had resided foralongtimeinIndia,and was 
acquainted withalmostevery kind of grain produced there. 
He would coiroborate the statement, that rice certainly 
did not form the chief article of food of the natives, al- 
though it was to be found in almost every jmrt of the 
country, andthere were no fewer than between 70 and 
80 species of rice shown at the Madras Exhibition. The 
natives themseUes used the commonest descriptions of 
it for their own eating, the finer qualities being re- 
served for the ricli man's table, and the growers seldom 
tasted of their own produce. That rice, itself, was not 
so nutritious as many other grains, could not be doubted; 
but, when mixed with some of the vegetable products 
now l)efore them, he believed it formed as nutritive , food 
as wlieat itself. Indian wheat ground into flour would 
not koe|) good for any length of time, and hence the bread 
and biscuits made in Calcutta for the navy were manu- 
factured from newly ground wheat ; indeed, the Euro- 
pean and Cape samples were preferred to those of native 
growth. Hi; had found that wheaten flour, kept in the 
best possible way, became mouldy in three or four weeks, 
and, for that reason,'the natives and bakers always used 
it fresh ground. In the district of tire Nerbudda, he had 
seen wheat growing in sueli quantities that there was not 
sufficientpopulation to eat itand itremainedon the ground. 
If means of conveyance to tlie coast could be obtained, 
they would liave large quantities of wheat for exporta- 
tion. He would mention, with regard to the gram, that 
he planted some in June last, soon after liis arrival in 
England, wliich had produced as fine seed as any he had 
seen in India. With reference to the Doliehos, his idea 
had been that it was cultivated in England, and he had 
heard that in this country they raanufactuied soy from 
it. He believeJ tliat Indian beans, and many other seeds 
of great value, might be successfully cultivated in this 
country. With reference to the larger descriptions of 
millets he could say nothing, except that they were very 
prolific, and found to lie highly nutritious diet, judging 
from the healthy appearance of those who used them. 
Spicesand other condimentsappeared to increase the nutri- 
tive qualities. With reference to Indian corn — the large 
corn — there were two kinds grown, one of which he had 
himself seen bearing on one stem seven or eight largo 



heads, some of which produced as many as 500 seeds. 
The colours of this grain were yellow, red, and white. 
That it was a highly nutritive "food there could be no 
doubt. Man thrived well upon it, when it was eaten 
either boiled or roasted ; and cattle were fed upon the stems, 
which contained a large quantity of saccharine matter. 

Mr. P. L. SiMMONDs said that his name having been 
mentioned by Dr. Watson in his paper, he might be 
permitted to make a few remarks, the more especially as 
the subject of the paper was one of those which he had 
suggested to the Secretary some time since, as one on 
which it was highly desirable to elicit information.' 
He was, therefore, glad it had been so promply re- 
sponded to, and so ably dealt with. The analytical and 
chemical portion of the subject being that which had 
been chiefly discussed so fully, he would confine his ob- 
servations chiefly to the commercial aspects. The con- 
sideration of the food grains and pulses of India, nay, 
even of the roots, starches, and fruits of the East gene- 
rally, was of considerable importance, not only to the 
natives who produced them, but also to many of our 
colonies, which depended chiefly on them for supplies, 
and to the inhabitants of Europe. Although it was 
endeavoured to be shown that rice was not the only food 
of the natives of India, still it could not be denied that 
it formed the chief bread-corn of the East, and was the 
principal grain exported from India. Not only did it 
form an article of immense consumption in China and 
most jjarts of India, but it was shipped in largo and 
yearly increasing quantities to the Straits settlements, 
our colonies in the Indian Ocean, to Australia, and to 
Europe. At least 3J million bushels were annually 
shipped to Ceylon, to feed the 60,000 or 70,000 Indian 
immigrants who went there to labour on the coftee plan- 
tations ; 00,000 or 70,000 bags a month were also re- 
quired for the Mauritius, besides large quantities of 
grain for the Coolies employed on the sugar estates. 
With the extensive Chinese emigration now going on to 
Singapore, Malacca, Penang and Australia, in each of 
which there were probably 50,000 or 60,000 Chinese 
located, and the number yearly increasing by thousands, 
there was necessarily a large demand for rice for a popu- 
lation otherwise engaged in producing sugar, spices, and 
other staples, and not producing food-grains. Our own 
imports of rice were also largely on the increase, for we 
could depend on receiving but a very small supply of 
the choice rice from Carolina, which had been alluded 
to by Dr. Watson. Slave labour was founU to be more 
profitably employed on cotton, and the crops of South 
Carolina rice were therefore yearly declining. But un- 
limited supplies could be drawn from the East, whether 
of the superior Java rice, or of the more ordinary Indian 
qualities. While in the Irish famine year of 1847, we 
received but 588,708 cwt. of rice, and in 1863, but 
1,501,629 ewt. of cleaned rice,and VJ/M qrs. of paddy,or 
unliusked rice ; last year we imported 3,080,969 cwt. and 
33,000 qrs. of paddy ; about h.ilf of which was entered for 
home consumption". And this year, notwithstanding the 
commercial and political disturbances, the amount in the 
nine months of the year reached about 2,000,000 cwt. 
Kice, it should be remembered, entered into use, not only 
for food, but also for starch and the cotton manufactures, 
in aiding to form the weaver's dressing for warps, and 
for feeding stock. It had the advantage over most other 
grains, that it would keep good for years in its unhusked 
state, and for table use old rice was preferred to new. 
Owing to the wide extent of Indian teiTitory available 
for rice culture, it was impossible for the grain crops to 
fail universally. Within the last 15 or 20 years, the 
province of Arracan had become the granary of a great 
part of India and Europe, and the rice garden of our 
eastern settlements. Increased land has been brought 
under culture, and the trade in produce had been steadily 
developed, until An-acan now competed with Bengal in 
the rice trade of the continent; and the exports, which in 
1830 occupied only a few coasting vessels, in 1834 re- 
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quired more than 100,000 tons of shipping. The exports 
of rice from Akyab, which, in 1849, were only 65,000 tons, 
in 1853 exceeded 120,000 tons; while the Bassein district 
shipped 150,000 tons, making a shipmentof270,000 tons of 
food grain from one small quarter of the Arracau Province. 
Considerable quantities of rice were also shipped from 
Moulmein, from Tavoy and Mergui. From Madras the 
exports of rice in 1856 amounted to 118,334 Indian 
maunds (about 88.750 cwts.) From Calcutta the average 
exports were 200,000 tons a year, of whicii one-half came 
to Europe, one-fourth went to the Mauritius, and the re- 
mainder was shipped to Australia, North America, and 
other quarters. But in the paper they had just lieard, 
various other important grains and pulse are enumerated ; 
but these do not forma tithe of the food plants of India ; 
and respecting the culture, yield, and comparative value 
of many of these, information was much sought, both in 
a, scientific point of view and in tlie consideration of 
which of them it would be desirable to recommend the 
culture of in other quarters, such as in America and in 
our own colonies. This was a point to which his (Mr. 
Simmonds's) attention was often drawn, when in corre- 
spondence with foreign Agricultural Societies of which 
he was a member. One stumbling-block was the 
numerous vernacular names by which a particular plant 
or its grain was known in different localities in India. 
The native dialects were so numerous, and the name 
varied with the wet or drj' crop, while the botanical 
name was so seldom given, that it was difficult to identify 
from the seed alone the numerous varieties of millets, 
and the pulses, passing under the common general name 
of Doll and Gram. This was a difficulty which he 
had met with in preparing the work on Vegetable Pro- 
ducts which Dr. Watson had alluded to, for though he 
had been induced from the current interest of the food 
question at the time of publication, to devote a very 
large portion of the work to details connected with food 
plants, he had not been able to be so precise and 
accurate in his descriptions respecting the Indian grains 
and pulses as he could have wished. Some ten or 
twelve years ago lie had endeavoured to diffuse 
information on the agriculture of Hindostan in a 
series of papers published in his Colonial Mnguzim, 
and although the subject had not then the importance 
with which it was now invested, still it had enabled him, 
in connection with the fine collection of grains shown at 
the Great Exhibition, the reports of the Madras Exhibi- 
tion, and a study of Col. Sykes's observations on the cere- 
alia of India, to master many of the difficulties, which liad 
previously stood in the way. A little work, on which he 
had been for some years engaged, a dictionary of trade 
products, which he lioped would be published in about a 
month, would probably be found useful to many, for in 
it the various names would be given under which different 
grains and pulse were known in the various districts of 
the East. With respect to the leguminous plant alluded 
to in his worlc, cited by Dr. Watson, he had not yet been 
able to obtain any definite information respecting it. At 
a meeting of the" Society early last year, he had placed 
on the table, with numerous other specimens of grains 
and seeds, some of these large white Chinese peas from 
Shanghai, and which formed so large an article of com- 
merce there. From the appearance of the pulse it cer- 
tainly was not a Dolichos. That from Sumatra, shown 
to night, judging from the analysis of Dr. Watson, was 
well worthy of extended cultivation. Mr. Simmondsadded 
that he had found no difficulty in raising varieties of Doll 
and Gram in his greenhousie, if sown at the proper season. 
Dr. Watson had stated the value of the wliole of the 
grain exports of India at £889,000 for 1853. He thought 
this a very low estimate, looking at the statistics which 
he had cited of the rice exports alone, exclusive of other 
grain and pulse. Probably this arose from a very low 
official export value in the Customs records. The food 
resources of India, its capabilities of supplying home and 
export demands, connected as they would be with the 



cheaper transport to the towns and coast, arising from 
improved land arid water communication, and greater 
facilities afforded to colonization and land settlement, 
were questions of the highest importance to India, to the 
adjacent colonies, and to Europe. 

Dr. RoYLE said that the details of every one of the 
grains, alluded to by Mr. Simmonds, would be found in 
Dr. Roxburgh's Flora Indica as the result of examina- 
tions made at the beginning of the present century. In 
that work he believed every species of grain known in 
India was botanically treated of, as well as the mode of 
cultivation which each required. 

The Chaikmak said, there was one point upon which 
he was sure the meeting would like to hear the experi- 
ence of Indian gentlemen, — several of whom he saw 
present — that was, as to the influence which the 
various kinds of food throughout India exerted upon 
the character of the population. In the narrative of 
the recent travels of Dr. Livingstone it was worthy of 
observation that the character of the nations through 
which he passed depended upon the habits of the people 
in the acquisition of their food, as well as upon the food 
itself. For instance, the Kafiirs, who lived by hunting, 
and were flesh eaters, were wild and warlike. Then 
there were the Wampoos, who lived principally on grain, 
and were of a more quiet and peaceable disposition ; then, 
again, there were the Bituanoes, who lived upon grain, 
were more civilised than the Kaffirs: andagain, theMaco- 
lolas, who combined as their food both grain and flesh ; they 
did not lose the warlike character, and made incursions 
upon their more feeble neighbours. It was an axiom 
amongst the latter people that if it were not for 
the gullet (alluding to their appetites) there woiild 
be no war or fighting amongst mankind. In those 
parts, such as Loando, where the people lived upon 
starchy varieties of food, they had become di- 
minutive in their stature, and this applied, not 
merely to the natives, but also to the Portugue&e 
settlers there, for they had lost the physical charac- 
teristics of their ancestors, and had become feminine 
in their frames and habits ; and this extended even 
to their handwriting. Where more nitrogenous food 
was taken the physical character of the peoile had 
not tmdergone that very marked change. It had been 
calculated that there must be thirty-six ounces of 
nitrogenous matter per week in the food of a man to 
make him. fight. The Dutch soldiers in time of peace 
were allowed twenty-two ounces of nitrogenous matter, 
but they could not fight upon that ; when required to 
fight they were allowed 36 ounces of nitrogenous matter 
per week. It would therefore be most instructive to 
hear what were the habits of the different nations 
in India with reference to their food — not merely the 
proportion of nitrogenous matter, but the amount of 
real flesh taken with their gi-ain food. He felt quite con- 
fident that the Ghoorkas, those brave little warriors who 
had so much distinguished themselves during the late 
rebellion in India, partook of a large amount of nitro- 
genous food. He hoped Dr. Watson would discuss this 
interesting subject in his next paper, inasmuch as accu- 
rate data upon that point were very much wanted. A* 
yet they had not sufficient to judge of the full effect of 
food upon tlie different races — not only as regarded the 
question of the food itself, but as to the mode of acquir- 
ing it, which also had an eft'ect upon the character of a 
people. In illustration of this, he might take the 
people of Ireland . If they had a population depending 
upon a certain quality of food in which carbonaceous 
matter had an undue proportion to the nitrogenous 
matter, certain results must follow. In the first place, 
the wages of labour could not be high, and the state of 
the country must be low as long as the people continued 
to liv« upon such a character of food. Before a man 
could compensate for the expenditure of muscular power 
consequent upon a day's hard labour, he must eat from 
1 14 to 151bs. of potatoes; tliis was, in fact, impossible. A 
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man could not take more than 71bs. of potatoes per day, 
and a woman dibs. — their bodies could not contain more. 
Therefore the labour so sustained was only half the value 
of tliat of the wheat-eating men of this country, who also 
ate flesli and labour-producing matter. Give an Irish- 
man potatoes in this country, and an Elnglishman wheaten 
food, tlie very character of the diet would make the for- 
mer worth (Hily half the wages of the latter. It 
was the nitrogenous and flesh-forming matter which, 
in tlie competition of labour, gave the superio- 
rity to the English workman. But as he had be- 
fore reniarked, it was not only the description of tlie 
food itself but the habits of procuring it, that constituted 
the dift'orence of the physical cliaracteristics. When the 
Irish depended chiefly upon potatoes tlieir labour w-as 
called for only twice in the year, namely, at seed time 
and liarvest. During the rest of tlie "year they had 
nothing to do ; and, therefore, labour, instead of being 
steady and continuous was impulsive. In point of fact, 
the famine in Ireland was one of tlie greatest blessings 
that could have befallen that country. It caused them 
to depend less upon what had hitherto been the staple 
food of the people, and which had kept wages low and 
rendered labour impulsive : and it created a demand for 
other kind of food in order to avert a potatoe famine for 
the future ; and thus labour became distributed over the 
year to the benefit of the Irish people as well as of this 
country. He would now say a few words with reference 
to the chemical part of the subject. Perhaps a little too 
much stress had been laid upon the nitrogenous theory 
of food. liieblg had shown them what the nitrogenous 
matter of food was, and the functions it performed in the 
building up of the frame-work of the body. The non- 
nitrogenous kept up the respiration and heat, but was not 
used in the construction of the frame-work of the human 
machine. Knowing therefore the discoveries of Llebig, and 
his processor thoughtduring the time that thosedisooveries 
were made, from a constant correspondence with him at 
tliat period, he (the chairman) in lecturing upon those 
views liad never Intended to represent Llebig as saying 
that unless there was a due balancje between nitrogenous 
matters and carbonaceous matters, the proper nutriment 
of the human frame could not be carried on. The case 
was just this — supposing they had a machine at work ; 
it required iron for the frame work, coal for fuel, and 
steam for moti ve power. The machine could not do with 
any one of these elements alone ; and if repairs were re- 
quired, they must be effected with the same material as 
that whch had been expended. They could not repair 
the iron frame with coal ; tliey nmst use the same des- 
cription of material. In like manner, tlie views of Lie- 
big were that the nitrogenous matters were the nutritive 
matters of the machine, whicli formed the basis of our 
bodies, and the other materials, the non-nitrogenous 
matters, kept up the great functions of the body, pro- 
ducing not only vital lieat, but the powers necessarj; to 
the action and motion of the machine. Dr. Watson 
had done great service to science by insisting upon a due 
proportion between the non-nitrogenous substances and 
the nitrogenous, but ho (the chairman) did not quite 
agree with him as to the exact proportions of the two. 
Let it be taken that the proportion of flesh-forming 
ingredients to non-nitrogenous should be as 1 to G, 
that would be only a rough approximation; for 
this reason — the non-nitrogenous matters were varied 
in their composition, whilst the flesh-forming were nearly 
always the same. It was of small consequence whether 
the flesh-forming matter was derived from one ingredient 
or another. Thus, in a hunt, they had an omnivorous 
man, mounted upon a graminivorous horse, accompanied 
by carnivorous dogs, pursuing a vegetable-eating hare 
or a flesh-eating fox. Therefore, whether the non-nitro- 
genous matter was got from vegetable or animal element, 
was indifferent But it was not so with regard to the 
heat-giving matters. There was one point which was 
especially perplexing to chemists — ^tfaat was as to the 



.quantity of fatty matter that was used in the food of 
people of hot climates, feuoh as India. They could readily 
undei-stand why fatty substances were largely eonsamcd 
by the people of the Arctic Regions, in oider to supply 
the fuel to lieep up the bodily heat in cold climates, but 
with regard to India it was more diflicult of comprehen- 
sion. He (the cliairman) thought that it might possibly 
serve to prevent the too great perspiration of the body, 
as they found in tropical climates it was the custom to 
smear the body with oil, to prevent the too rapid with- 
drawal of water from the system ; and if tlie people par- 
took of oleaginous matter it might possilily have a 
similar influence. 

Dr. IloYLE said, when he was in the North- Western 
Provinces, he saw a good deal of the Ghoorkas, and he 
could state that in tlieir habits of living many very 
nearly approximated to the European. They were fond 
of field sports, and were good marksmen with the musket, 
eating the game they sliot, together with vegetable diet. 

Mr. J. Gbifpitu Fbith, in adverting to the state- 
ment that wlieat imported into this country from India 
was of little value in the market, mentioned that he had 
known that wheat to be sold at a very high price. The 
great evil with regard to the Indian wheat was, the pre- 
sence of the weevil, in some cases to such an extern as to 
render the wheat almost valueless. He wished to in- 
quire Whether the hard or soft wheat was most subject 
to the attacks of that insect. 

Dr. KoYLE remarked tliat, at present, entomologists 
were at a loss to account for the manner in which the 
insect got into the wheat. On the occasion of Professor 
Solly's analysis of wheat from the Nerbudda, the presence 
of the weevil was detected to a considerable extent. On 
examining the wheat under the microscope, small ap- 
pearances were noticed, which seemed to indicate that 
the insect attacked the wheat in a growing state, but at 
what stage he was unable to say. The opinion of some 
entomologists was, that the wheat was attacked by the 
weevil when deposited in the granaries. Others were of 
opinion that the ova were deposited in the growing grain. 
Wheat had been sent from India to Australia without 
being attacked by the weevil. 

Mr. Philip Palmek said, now that they were send- 
ing large bodies of troops from this country to India, it 
was important to know what effect, upon the constitu- 
tion of Europeans, the use of these different grains as 
food would have. Each province of India had its 
peculiar food ; and as tliey had been told by the learned 
chairman that a certain quantity of food was necessary 
for the performance of a given amount of labour, it be- 
came a matter of interest to know how their countrj-- 
men, now going out to India, would fare in that respect, 
and what description of food would be given them. 

Dr. Watson replied that the food supplied to the sol- 
diers in India did not differ materially from that to which 
they were accustomed at home. About the same propor- 
tion of flesh was allowed. However, he thought, if 
Europeans assimilated their diet more to that of the 
natives it would be beneficial to them. 

Mr. KipDELL mentioned that when in India he had 
always uiiderstood that considerable quantities of wheat 
were exix)rted to England. At the same time, he be- 
lieved it would be found that this was only the case when 
that commodity was fetching a very high price at home, 
for he was of opinion that the Indian was not worth 
more than two-thirds of tlie value of English wheat. 
That it was wanting in the nutritive power possessed by 
the English grain there could be no doubt. He thought 
one reason for this was the difference in the length of 
time in which the grain came to perfection. In India 
the wheat was sown after the rains, and three months 
afterwards it was reaped. Until means of Communica- 
tion were opened in India, from the interior to the coast, 
it was not worth while to export wheat. Indeed, in 
many parts of the country where wheat was most plenti- 
ful, even if it could be obtaiaed for nothing, the expense 



28 



JOUBKAli OP THE 80CIETV OP ARTS, NOvkmieh 27, 184T. 



of con vey ai»K to the -coast would be so great that it would 
Jiot be wortJa itbe cost of <:aiTiago. 

Mr. TmsMAs SooTX remarked, that in a country like 
England, where they iiad the fullest means ot seloctijig 
the diet which they jacferred, the elaborate research 
■which tfcey saw brfore them in the tables now ex- 
Tiibited migAit a,pi)ear a useless work ; and he had heard 
the Ban»e rotriark applied to the able paper of Dr. 
Letheby «a» a sirailar subject read last session. It, how- 
ever, must fee admitted tliat the results obtained were 
most iffijportajit. But, leaving man out of the question 
for the UM»M!nt, and taking the various articles appli- 
cable to the food of domestic animals, they had, by 
inductive reasoning, arrived at the most invaluable 
results. Thus, in the feeding of animals they now 
were able ito supply the food in the first instance which 
containetl the elements for building up the frame of the 
growing aniaial, and afterwards food containing diffe- 
rent elements for the fattening of the mature animal. 
Again, with regard to vegetable jihysiology, they 
were all aware of what had been done by" Liebig 
as to the management of the feeding of plants. It 
was scarcely necessary to follow out the argument of 
the learned diairman that the cliaracter of a people was 
regulated by the food on which they lived. He (Mr. 
Scott) had employed many hundreds of Irisli labourers, 
and wlieo they arrived liere, and took a different kind 
of food, tlieir labour, which was worth only lOd. per day 
in Ireland, was wortli 3s. 6d. in this country and was, 
moreover, more profitable to their employers at the higlier 
than at the lower sum. The famine in Ireland had 
created an entire revolution in the domestic and social 
economy of that country. They ceased to regard the 
potatoe as the staple article of food . A demand upon the 
labouring population was made, and the character of the 
agriculture of the country was altered. It was now the 
case that almost evciywhere the people sold their pota- 
toes, as well as the whole of their oat crops, with but few 
exceptions. The better class of labourers used to eat 
oatmeal, but now they took maize, because it enabled 
them to work better. It was desirable to feed the labourer 
■with food that was proper for the demands made upon 
his muscular energies ; but it was necessary, in the first 
place, to create a taste for that food. 

The CuAiBMAN said., in proposing a vote of thanks to 
Dr. Watson, he could not avoid expressing his opinion 
that it was most important for the interests of India that 
this investigation should bo further pursued. Dr. Watson 
had only got a certain way, although it was astonishing 
the amount of work he had accomplished in the few 
months during which he had been employed in these re, 
searclies. It would be a great boon to India to continue the 
experiments so well begun . It was not always the case , tliat 
if the palate appeared to indicate that certain things were 
suitable, they could always follow the dictates of na- 
ture, because large bodies of men had no choice of food. 
This was especially the case with soldiers and sailors, 
and in our workhouses and prisons. Large masses of the 
people lived upon dietaries arranged by goveniment, and 
there never was a more remarkable instance of the 
effect of a want of knowledge of these subjects — than 
was shown in the dietaries of our prisons, where men re- 
ceived an amount of nitrogenous matter in their food, 
varying according to the periods of confinement, and not 
according to the work tliat they had to perform in prison. 
Tlio arrangement of dietaries by government ought to 
be made according to the last discoveries of science. 
Although there were still difficulties in the question, 
they knew sufficient to regulate those matters much 
better than was done at present. He hoped Dr. Watson 
would receive encouragement from the public, and from 
the East India Comjiany, to continue these valuable 
researches, and that he would not find it necessary to 
give up so useful an inquiry in order to attend to his 
military duties. He begged to propose a vote of thanks 
to the author of the paper. 



A vote of thanks to Dr. Watson for his paper was then 



In returning thanks, Dr. \V,atson said there was one 
fact mentioned by Mr. Kiddell, of the greatest import- 
ance — namely, the successful cultivation of the gram in 
this country', which in course of time miglit supersede 
the various expensive products now received from Egypt. 
He thought the hint thrown out by Mr. Biddell ought 
to he taken advantage of, as he felt confident an admix- 
ture of the gram with other food for horses, would pro- 
duce a better diet than was at present used. 

The Secretary announced that on Tuesday 
evening, the 1st of December, at seven o'clock, a 
Special General Meeting of the Society would be 
held, to which Members only would beadmitted, 
and that at the Ordinary Meeting on Wednesday 
evening next, the -nd of December, a Paper, by 
Mr. Apsley Pellatt, " On the Jfelative Heating 
Powers of Coal and Coke, in Reference to 
Economy in Fuel and the Smoke Nuisance," 
would be read. 



SILVER IN SEA- WATER. 
Br Pnop. S. Bleekbodb. 

In the early part of this year Professor Faraday related 
to the Royal Society tlie experiments of Mr. Field respect- 
ing the presence of silver in sea-water. That silver could 
be detected in sea water had already been shown by 
Malaguti, Durocher, and Sarzeau. Their calculation 
was that it contained 0-0000000 1 per cent. They detected 
one milligramme in a hundred litres of salt water from 
the canal at St. Malo, and also in the ashes of seaweeds : 
in the Fucus urratus, 0-00001, and in Fvtm ceramidei, 
0-00000001 per cent, of silver. 

From the solubility of chloride of silver in chloride of 
sodium (sea salt), Mr. Field suggested that the silver in 
tliat form was dissolved in sea-water, and would be de- 
posited upon copper or yellow metal by the known gal- 
vanic reaction. He also observed that that would bo 
likewise the case with the sheathing of ships. M»; Field 
analysed 5,000 grains, and found in one case the amotmt 
of silver to be lOoz. 2 djvt. 15 gr. Tr. per ton, or 35-326 
grains per 1 ,000 kilogs. , and in the other 7 ozs. 1 3 dwt. 1 gr. 
Tr. per ton, or 238-OOG grains per 1,000 kilogs. I have 
analysed two different portions of yellow metal, being 
the worn-out sheathing from Dutch ships in the East 
Indian trade. The quantity analysed was 1 kilog. ( =r 
2 lbs. 8 oz. 3 dwt. 0-3 gr.) in both cases. The result was : 
—341 grains per 1,000 kilogs., and 271 grains per 1,000 
kilogs. The amount of silver will not be constant, 
because the sheathing is covered with sand, lime, and 
other materials, and these cannot be separated witbont 
some chance of loss. This communication may possibly 
confirm the observations of others. 



SMOKE CONdDMING FIRE-PLACE. 

A smoko-consuming fire-place for ordinary purposes 
in dwelling hou.<ies has been invented by M. Touet 
Chambor, of Paris. The fire-place consists of a plate of 
cast iron, bent over at the top at one-third of its height, 
and surrounded by an iron frame similar to that em- 
ployed in ordinary fire-places. Attached to this.is a cast-, 
iron basket, in which the fuel is placed. The back of 
this basket is furnished with vertical bars, through which 
the products of combustion pass into a chamber in the 
chimney at the Ijack of the grate, the fuel burning with 
a descending current and the smoke being thus burnt or 
consumed. In the chamber at the back of the grate is 
placed a system of tubing, one end of which communi- 
cates with the open air, the other with the room to be 
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warmed. The heat from the fire, being conducted over 
this tubing, warms the aariH its passage through it into 
the room. At the back of the vertical bars an iron plate 
slides up and down, so as "to regulate the amount of open- 
ing into the chamber at the bacli and thus increase or 
diminish the draft. In the upper and bent portion of 
the iron plate are two openings into the chimney with 
sliding doors or registers. These registers, in conjunction 
with file sliding plate at the back of the fire-place, assist 
in regulating the draft through the fire and over tlie 
tubing. By lowering the sliding plate and opening the 
register above, the grate becomes at once an ordinary open 
fire-place, the flame and smoke ascending through the 
chimney in the usual way. By closing the upper register, 
partially or wholly, as may bo found necessary, and raising 
the sliding plate, the action of the draft becomes at once 
reversed, the smoke is consumed, and in addition to tlio 
radiated heat from the open fire, the play of tlie flame 
and heated gases on the tubing causes warm air to pass 
into the apartment. This tubing, from its size and 
length, and the continued flow of cold air through it, 
is kept comparatively cool, and though made of thin 
sheet iron is stated never to get over-heated, and i» tlius 
preserved from destruction. The fire-place is adapted 
to burn wood, coal, coke, and every variety of fuel, It 
is not easy to give a very intelligible description of this 
fire-place without' diagrams, but' if any member of the 
Society desire further information, the Sccretaiy wijl be 
happy to place them in communication witli M. Touet 
Chamber, who is now in London, and will show thestov'e 
in action. 



"^xsmUnp Bt Ittstittttos. 



Macclesfield. — The twenty-second annual meeting 
of the Useful Knowledge Society, was held in the Town- 
hall, on Tuesday evening, Nov. 10, when prizes were 
awarded to the most successful students in the various 
classes. Samuel Greg, Esq., one of the vice-presidents 
of the Society, occupied the chair, in the absence of the 
president, J. Brocklehurst, Esq., M.P. On the platform 
were — the Mayor (F. Jackson, Esq.), the ex-Mayor (W. 
Bullock, Esq.), C. Egerton, Esq., M.P., Eev. W. C. 
Cruttenden, Kev.W. R. B. Arthy, Joshua Fielden, Esq., 
of Todmorden ; Mr. T. U. Brocklehurst, Mr. C. Brockle- 
hurst, Mr. John May, and Mr. Potts. - The room was 
well filled. The Chairman, after addressing the meeting, 
called upon the Honorary Secretary to read tlie report of 
the Committee. One of the first subjects to wliich their 
attention had been drawn after their election to ofiice, 
was a revision of tlie rules of the Society, and in the 
performance of this duty the Committee availed tlieni- 
selves of all the information they could obtain from the 
rules of similar Societies in other towns, and they have 
thus been enabled, after much labour aiid mature con- 
sideration, to frame and submit to the members a new 
set of rules and regulations, which they believe arc ap- 
plicable not only to the present position of the Society, 
but also to any varying circumstances whicli may liere- 
after arise. The Committee much regret that the read- 
ings and lectures during the past year have been so 
scantily and poorly attended, and that they have thbic- 
fore been obliged to decline making any new engage- 
ments with lecturers. The classes, however, continue 
to be well and diligently attended, and tlie progress of 
the pupils, both male and female, (as is shown by the 
teacliers' reports,) has been and is still most satisfactbry. 
With respect to the library, the Committee report that 
they have increased it by the purchase of about 200 
\clumes, in addition to several donations. The number 
of volumes issued during tlie past year has been about 
12,300, and in this issue, the more solid and instructive 
works have borne a just proportion. Tlie Committee 
have much extended the utility of the News and llead- 



ingj-rooms by the introduction of additional newspapers 
and periodicals. Special thanks are due to E. C. Eger- 
ton, Esq., M.P., for a donation of £C0, which, with 
anotlier £50, part of the last year's balance in the hands 
of the Treasurer, has been applied in reduction of the 
debt on the Society's premises. The Committee also 
thank Mr. Egerton for a donation of £5 5s. for prizes for 
the pupils, and for his promise of annually repeating 
this donation. After tlie reading of the report, Mr, 
Egerton addressed the meeting, and was followed by Mr. 
T. U. Brocklehurst. The distribution of the prizes to 
the successful students then took place, the Chairman 
and Mr. E. C. Egerton taking part in the proceedings, 
and addressing a few words of commendation and en- 
couragement to the several recipients. The report* 
of the class teachers were then read, which shewed 
that the classes had been largely and diligently at- 
tended. The meeting was afterwards addressed by Mr. 
Greg, the Mayor, Mr. John May, the Rev. 'W. B. B. 
Arthy, Mr. Joshua Fielden, the Eev. \V. C. Cruttenden, 
Mr. Potts, Mr. Charles Brocklehurst, Mr. Wright, Mr. 
Bullock, Mr. Jesper, and Mr. Curwen. After jjassing 
the usual votes of thanks the meeting separated. 

Nailswobth. — The present session of the Literary and 
Mechanics' Institute was inaugurated by a 6oir6e, which 
took place on Tuesday, the 13th October, at the Nails- 
worth Subscription llooras. Mr. J. E, Barnard, who has. 
been president of the Society from its coniniencemcnt, 
liaving resigned that post, the opportunity of the opening 
festival was taken to present him with a testimonial, — a 
handsome silver inkstand, subscribed for by the whole 
body of the members. M. H. Whish, Esq., the Pre- 
sident of the Institute, occupied the chair ; and the room 
was well filled. The Chairman commenced by referring 
to the loss of Mr. Barnard as their president, and to the 
removal from the neighbourhood of one of their most 
active supporters, Mr. Anstie. They had to congratu- 
late themselves on tlie fact that though the novelty of 
the institution had passed by, 3ret the Society still held 
ifs own. It was very much thecaso that institutes which 
flourished at first, languished after a little time when 
their first and principal supporters died and fell away ; but 
they had kept on very well, and had more than balanced 
their expenditure by their receipts. It was a matter of 
satisfaction that several gentlemen and ministers of tlio 
neiglibourhood had given them their countenance, and 
favoured them with lectures. Mr. Sibree was then called 
upon to address the meeting. Mr. Whish had put into 
his hand a subject on which to speak, — Free Discussion 
— its influence on the national character. He feared that 
an important branch of their Society^tho discussion 
class — was not in so vigorous a condition as formerly. 
Free discussion had an important influence on the national 
character. Without tlio discussion of principles, no greai 
advance would V«? made in any branch of knowledge. It 
had been said that man is naturally a contentious ani- 
mal, and Hobbes had alTirmed that the natural condition 
of mankind is war. He believed that to a certain ex" 
tent that was true, though it should be a war of dis- 
cussion, of opinion, — that war whose issues are in truth,, 
and in all the great advantages whicli are connected with 
truth. Free discussion might be conducted with very 
little profit, for discussion should always be founded upon 
Knowledge. It ought to lead to knowledge, and if it did 
not, it was of comparatively little value. Referring t»' 
the Indian question, bethought that the members should 
more especially cultivate those branches of knowledge- 
connected with that subject. There would come a time 
— and that not far distant — when the subject would bo 
thrust upon their attention, and they would have many • 
facilities during the winter to study its bearings and in- 
terests. In presenting the testimonial to their late pre- ■ 
sident, Mr. Bruton referred to the past history of the la- 
stitution. He remarke<J that those who had invested 
money in the building ought to be satisfied with the : 
happy sight they then and at other times witnessed, and 
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accept that as a sort of interest for their investment. Be 
concluded by referring to the great services that Mr. 
Barnard had rendered to the Institution. That gentle- 
man then returned thanks, and said their success was 
mainly attributable to the unity and cordiality al- 
ways exhibited amongst the members of the society. 
The meeting was afterwards addressed by the Rev. E. N. 
Maugin, Mr. Lycctt, Mr. W. Barnard, and other gentle- 
men, and concluded by passing a vote of thanks to the 
Chairman. 



MEETINGS FOU THE ENSUING WEEK. 

MON. Royal, 4. Anniversary. 

Actuaries, 1. Mr. Willich. I. " On a New Formula for 
the Expectation of Life." 11. " On the Vjilue of Life 
Annuities yielding :i given Kate of lntere.it, tiie Capital to 
reproduce the Purchase Money being invested at another 
Ifate." 

Architects, 8. Mr. "VV. A. Bowlnois, " On the Foundations 
of some of the Metropolitan liridgesin the Uivcr Thames." 
Ives. Society of Arts, 7. Special Geileral Meeting. 

Civil Engineers, 8. Uenewcd discu^-siou on Mr. Molesworth'a 
Paper, *'<)n the Conversion of Wood by Machinery;" 
Mr, T. S. Sawyer, *' On Self acting Tools for the Manu- 
ticture of Engines and Boilers." 

Pathological, 8. 
■VVed. Society of Arts, 8. Mr. Apslf^y Pellatt, *' On the Compara- 
tive Heating Powers of Coal and Coke, in regai-d to 
Economy of Fuel and the Smoke Nuisance." 

Geological, s. Mr. H. D. Sorby, " On the Structure of Crys- 
tals, as applicable to the Determination of the Aqueous'or 
Igneous Origin of Minerals and Rocka." 
TnuKs. Zoological, 3, 

Antiquaries, 8. 

Chemical, >. I. Dr. MuIIer, " On Rosolic Acid." II. Mr. 
F. Field, »* On the Arseniaies of the Earths." 

Linnean, 8. I, Mr. Garner, " On the Shell-bearing Mollus- 
cous Animals particularly with regant to Structure and 
Form." II. Mr. Cobhold, "General Observations on 
Entozoa, with notices of several new species, including an 
account of Tccnia serrata and T. cucumerina," ill. Mr. 
Sclater, ** On the Fauna of New Guinea." 

T'hilological, 8. 

Photographic, 8. 

Asiatic, 2. 

Medical, 8. 



Sat. 



2552. 
3616. 



2686. 



2708. 

2797. 
2799. 



2303. 
2803. 
2807. 



PATENT LAW AMENDMENT ACT. 

APPLICATIOXS FOB PATENTS AND PROTECTION ALLOWED, 

[From Uazette, November 20.] 
Dated 5th October, 1857, 

James Coombe, Belfast — Improvements in machinery for 
hacking and preparing flax and other fibrous substances. 
Datea mth October^ 1857. 

David Guthrie and Joseph Vavasscur, New Park-street, 
Southwai-k— A machine for cutting, chipping, or rasping 
dye-woods or other similar fibrous substances, for the pur- 
pose of obtaining extracts. 

Dated 21 st October, 1857. 

Robert Clark, Glasgow— Improvements in effecting the con- 
sumption or prevention of smoke, applicable to steam 
boilers and other furnaces. 

Dated 22nd October, 1857. 

Marc Antoine Fran9ois Mennons, 29, Rue de TAbbaye-Mont- 
martre. Department de la Seine, Fiance— Certain improve- 
ments in machinery for the preparation of peat. (A com- 
munication.) 

Dated 24M October, 1857. 

James Thom and Hugh McNaught, Glasgow— Improvements 
in looms for weaving. 

Dated 4ih November^ 1857. 

Richard Laming, Hayward's Heath — Improvements in purify- 
ing gas and in apparatus useful for that purpose. 

FiMncis Higginson, Woodlands-cottage, Woodlands, Hants- 
Submerging, extending, and laying down submarine, electric, 
magnetic, and every other description of submerged or 
immersed electrical telegraph cables, wire ropes, and com- 
bined wire, gutta percha, spun-yarn, or other compound 
electrical cables whatsoever. 

Remain Ignace Charles Dubus, Brussels — A method of treat- 
ing certain plants or vegetable substances, in order to 
extract from the same, ist, a kind of fecula or farina proper 
both for alimentary and finishing or starching purposes; 
2nd, an alcoholic liquor ; and 3rd, a natural ferment or 
yeast. 

Charles Cloy, "Walton, near Wakefield — Improvements in 
machinery for grubbing or cutting up weeds and otherwise 
ecarilyirig and cultivating land. 

Joseph Miller, Alpha-road, Regent s-park— An improvod 
arrangement of marine steam engines. 
Dated 5th November, 1857. 

Joseph Bunnett, Depttbrd — Improvements in machinery for 
biUiding and shaping metals. 



2809. George Robinson, High street, Deptford— Improvements in 
apparatus for shelling or hulling coffee and other berries and, 

seeds. 

2811 . John J;»me8 Cousins, Park-lane, Leeds — Improvements in the 
construction of steam ploughs. 

2813. William Sharman, Sheffield - An improved metallic componnd, 
applicable to the manufacture of useful and ornamental 
iu-ticles for which German silver and compounds resembling 
German silver are at present used. 

Dated iith November, 1857. 

2815. Frederick Lipscombe, Strand— improvements in the mode of 
conveying water and other liquids. 

2317. Germain Canouil, I'aris— improvements in the manufacture of 
matches. 

2819. Henry Bessemer, Queen street-place. New Cannon-street — 
Improvements in the manufticturc of malleable iron and 
steel, and also in the manufacture of railway bars, and other 
bars, plates, and rods from iron or steel so manufiictured. 
Dated 1th November^ 1857. 

2821. Hugh Baincs, Manchester — Improvements in machinery or 
ap])aratus for the prevention of accidents, applicable to 
hoisting and other lifting machines. 

2823. John Henry Popper, Koyai Polytechnic Institution, Regent- 
street— Improvements in di;^playing vai'ious devices when 
revolving discs or surfaces are used. 

2825. William WiUon, 1, Canterbury-place, Newington, and James 
John Joseph Field, U, tiussex-street, Wandsworth-road — 
Improveinunts in casting or moulding liquiiied and other 
substances. 

Dated ^th November, 1^57. 

2827. Walter Ilardie, tJ, Pitt-street, Edinburgh- An improved 
stereoscope. 

2829. Pier Alberto Balestrini, Brescia, Italy— Improvements ia 
machinery and apparatus for paying out-submarine telegraph 
cables, and for regulating and controlling the paying-out 
thereof. 

2833. George Weodon, Gloucester-place, Portman-square, and 
Thomas Turner Wcedon, Plumstead— An improved knife- 
ch aning machine. 

2835. John Reeve, 40, Rutland gate— Improvements in propeUing 
vessels. 

Dated Idth November, 1S57. 

2837- Thomas RowcUll'e, 26, Upper Park-place, Dorset -square- 
Improvements in machinery for making and pressing bricks, 
drain pipes, and tiles, and in preparing material to be used 
for such like purposes. 

2839. Joseph Townsend, Glasgow— Improvements in the manufac- 
ture or production of sulphurous acid. 

2841. John Thomas Way, Welbeck-Btreet, Cavendish-square — Im- 
provements in obtaining light by electricity. 

2843. Henry CritchettBartlett, Ampthill-square, Hampsteadk-road— 
Improvements in the manufacture of paper, 

INVENTIONS WITU COMPLETE SPECIPCATIONS FILED. 

2849. Edward Halliday Ashcroft, Massachusetts, U.S.— An improved 
mode of preventing the over-heating and bursting of steam- 
boilers. (A communication.) — 11th November, 1857. 

2879. John Gedge, Wellingtoa-atreet South, Strand — Improved 
means for stopping or retarding carrmges used on ordinary 
roads. (A communication.) — l7th November, 1857. 

WEEKLV LIST OF PATENTS SEALED. 

, Richard Archibald Broo- 

man. 
, Richard Edward Hodges. 
, William Hale. 
. Alexander Simpson. 
, William Wilber. 
. James Merrylecs. 
, James Stevens. 
. William Jones. 
, John Jobson. 
, Richard Roberts, Wright 

Shaw, and Samuel Shaw. 
Alf red Jean VincentDopter. 
. William Wright. 
. Arthur Dunn. 
. George FarrcU Remfrey, 
. Joseph Michell Paule. 
. Williiim Kdward Newton. 
. Salomon Sturm and Henry 

Emile Bour. 
. Peter Carmichael, 
. John Penn. 
, Thomas Brown. 
. Henry Rawson. 
. Emile Alcan. 
. Daniel Forrester. 

Patb:<ts on which the Stamp Doty of £50 has bekn Pud. 





Kovember 20tft. 


1502. 


1423. 


James Abbott, j uii., Richard 






Handle/ Tiioiuas, John 


1609. 




Young, and James Ed- 


1509. 




ward Hunt. 


1515. 


U24. 


Joseph Jalcens. 


1516. 


1434. 


William Todd. 


1521. 


1453. 


William Carron. 


1555. 


1458. 


Thos. Humphrey Roberts. 


1562. 


U!,'). 


Thomas Silver. 


1567. 


14()0. 


Cautier Olivier de la Barre. 


1579. 


1401. 


John Phillips. 




1473. 


William Scott Underhill. 


1599. 


1606. 


William Wright. 


I6U5. 


1634. 


Alfred Vincent Newton. 


1630. 


1230. 


Frederick Albert Uatty. 


1636. 


2508. 


Rudolph Bodmer. 


1642. 




November "iiih. 


16S1. 


1464. 


William llobertson. 


1692. 


14«9. 


Robert Parkinson and John 






Standish. 


2182. 


14!ll. 


William Irlam Ellis. 


3250. 


149i. 


Henry Crompton. 


2265. 


1497. 


Jean Leonard Codet-Ne- 


2-i92. 




grier. 


2407 


1499. 


Randal Crcsswell. 


2451. 



November I6th. 
2433. William Low. 
2142. George Tomlinson Bous- 
field. 
November iltk. 
2449. Eduuard Belmer. 
2451. Henry Diaper. 
2459. William Beasley. 



November IWA. 
2496. Joseph Gillott, Jan.. and 

Henry Gillott. 
2542. Joseph Maudalay. 
2564. Alhinus Martin. 

November 20th, 
2481, Samuel Alfred Carpenter. 



